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LOCKHEED PLANES 

Fly on the Structural Strength 

of SUMMERILL TUBING 



Graceful lines built on a backbone of tremendous strength . . . 
the famous Locklieeds have proved to be among the world’s 
outstanding planes. 

Summerill Tubing, used in Locklieeds, is a quality product and 
so recognized by the Aviation Industry. 

SUMMERILL TUBING COMPANY 

BRIDGEPORT (PHILA. DIST.) PA. 
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THE GROWING IMPORTANCE OF THE 
AUTOGIRO TO AVIATION, RESULTS 
FROM ITS PROVABLE CORRECTNESS 

A NYONE with a sufficient knowledge of the theory of 
z\- flight and a capacity for higher mathematics can under- 
stand and prove the correctness of the Autogiro principle. 
For more than ten years, engineers have been concentrat- 
ing upon the problem now successfully solved in the 
Autogiro. The problem itself was clear-cut— to develop a 
type of aircraft which would be free of the airplane's com- 
plete dependence upon high speed for take-off, support in 
the air, and landing — hence immune to serious consequences 
from motor failure or from loss of headway through what- 
ever cause . Freedom from the airplane's requirements of huge, 
prepared landing fields would follow as an inevitable result. 
The Autogiro’s success is the result of well-known and long- 
established principlesinadistinctly new method of application. 
Both airplane and Autogiro are sustained in flight by forces 
resulting from the rapid movement of the lifting surfaces 
through the air (wings in the case of the airplane, rotor- 
blades in the case of the Autogiro). The one essential dif- 
ference between them is this: 

The airplane's wings are fixed. Their movement through 
the air is therefore solely dependent upon the forward 
speed of the entire craft. On the contrary, the movement 
of the Autogiro's blades is independent of the speed of the 
craft itself. The speed of the blades' rotation is practically 
constant, whether the Autogiro is travelling fast or slow, 
hovering ordescending. It is not affected even by motorfailure. 


“Aviation’s dramatic march of progress from Orville Wright's 
first flight at Kitty Hawk to the commanding position it now 
holds in the affairs of the Nation was strikingly symbolized 
on April 22 when President Hoover in behalf of the National 
Aeronautic Association presented the Collier Trophy for 1930 
to Harold F. Pitcairn and his associates, Geoffrey S. Childs, 
Edwin T. Asplundh, James G. Ray and Agnew E. Larsen. 
"There was a note also of prophecy in the ceremony for the 
occasion included a flying demonstration that a few short 
years ago even the most fanciful would have held impossible. 
“ ‘For the greatest achievement in aviation in America the 
value of which has been demonstrated by actual use during 
the previous year,' reads the inscription on the famous 
trophy, the awarding of which has been for many years an 
annual function of the National Aeronautic Association. 
For 1930 the award was made for the development and dem- 
onstration of the autogiro, that remarkable new type aircraft 
considered by many the most revolutionary development in 
heavier-than-air craft since the first flight of the Wright 
brothers in 1903.” 


To this one all-important difference are traceable all the 
Autogiro's distinctive characteristics— its ability to stop 
in the air, hover momentarily, descend vertically and 
slowly, rise sharply; its immunity to spins or other critical 
situations; its ease of control and maneuverability. 

The Autogiro Company of America is not a manufacturing 
or selling company. It is solely an engineering and licens- 
ing organization. It owns and controls, exclusively, all 
Autogiro patent rights in the United States. Manufacturing 
companies of high standing will be licensed to build Auto- 
giros with the full co-operation of our engineering staff. 


Present licensees are: Buhl Aircraft Company, Detroit, 
Mich.; Kellett Aircraft Corp., Philadelphia, Pa.; Pitcairn 
Aircraft, Inc., Willow Grove, Pa. 
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were used as standard equipment on t/ie"WINNIE MAE" 





BENDIX 


ROLLER BEARING 

WHEELS 


This development is a major advance in effective 
ground handling — Bendix Airplane Wheels 
equipped with roller bearings. 

The advantages are definite and important — 
Brakes and brake drums are concentric — per- 
manently. Pack the bearings — no attention or 


maintenance expense for months. Reduce take- 
off run up to to per cent. 

These units range from 6 inch brakes for power 
gliders to 26 inch brakes for 15 ton transport 
planes. Built to U. S. Army Air Corps, U. S. Navy, 
S. A. E. and Tire and Rim Association standards. 


BENDIX BRAKE COMPANY 
SOUTH BEND, INDIANA 
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Carburetors 


Power 


YTTHEN a pilot opens the throttle quick- 
ly, he wants smooth and positive 
acceleration. It is his greatest factor of safety 
in many tight situations. 

Temporary enrichment of mixture required 
for such acceleration is automatic with 
Stromberg Aircraft Carburetors. That's why 
so many good pilots prefer them. The accel- 
erating pump, for use on engines which 
require a large accelerating charge for cold 
weather operation, is a new and exclusive 
Stromberg construction. It gives a positive 
and definite accelerating charge, under all 
conditions, regardless of the situation exist- 
ing in the carburetor. This charge is delivered 
in a momentary spurt of fuel followed by a 
sustained discharge, lasting several seconds. 

Stromberg’s background represents 22 years 
of experience and research. Perhaps their 
engineers can be of service to you. 


Zoom'v^ 


BENDIX. STROMBERG CARBURETOR COMPANY 


BENDIX DRIVE - SOUTH BEND, INDIANA 
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ECLIPSE 

The SURE way 

Every builder of aircraft or aircraft 
engines, every operator and pilot de- 
mands sure starting. 

There’s a sure way to get it — with 
Eclipse Aviation Starters. 

Eclipse Products — Aviation Starters 
and Generators— are built to operate 
efficiently, dependably, under the 
toughest condition. They do. 

ECLIPSE AVIATION CORPORATION 
East Orange, New Jersey 

(Subsidiary of Bendix Aviation Corporation) 
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WYMAN-GORDO 


WORCESTER, MASS, and HARVEY, 


D URING the recent spectacular 
maneuvers of the U. S. Army 
Air Corps, more than 95 per cent of 
the planes taking part were powered 
with engines equipped with WYMAN- 
GORDON' Crankshafts. 




This is an enviable record, and one 
of which we are justly proud. It is, 
however, the logical result of 48 years 
experience in the forging and treating 
of metal, and of 48 years adherence 
to one standard of quality. 

Whether it be the giant bombers 
carrying a load of several tons, 
whether it be the pursuit ships diving 
at 300 miles per hour, with their crank- 
shafts turning twice their rated speed, 
or whether it be the familiar trans- 
port planes which daily fly the airways 
there in no Biilnttilule for 
Vynui ii-Gordou quality! 
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NATIONAL AIR RACES 

CLEVELAND— AUG. 29 - SEPT. 7 



New, complete and well-appointed Air Race Administration Building and Grand Stand, recently constructed by The Austin Company. 


SEE AVIATION ON REVIEW! 


The rendezvous of an industry! How can you afford to miss 
this greatest of Aviation’s Annual Events? 

Here, at the National Air Races, Aviation’s leaders will 
witness the newest developments and improvements in the 
industry, visualize Aviation’s greatest accomplishments. 

Cleveland welcomes you at this great sport event. Its 
complete and well appointed Air Race Administration Build- 
ing and Grand Stand, its Executive Club and Social Club 
are ready to add to your comfort and enjoyment. These new 
structures, just completed by The Austin Company, will 
house elaborate facilities for participating pilots and Radio 
Room. The Tea Room, Cafeteria and Pilots’ Grill have a 
Seating Capacity of over 2000. 

Austin has designed and built 5 of the hangars at the 
Cleveland Airport. 

You are especially invited to inspect this complete airport- 
seethe many innovations in its great field, its service structures, 
its modern hangars as well as its new Air Race Administra- 
tion Building and Grand Stand. A royal welcome awaits you! 


Austin aeronautical proj- 
ects will be found in 61 
cities and 27 states from 
Coast to Coast. For many 

ations Austin has de- 
signed and bnilt modern 
hangars, aircraft and ac- 
cessory plants. Whatever 
type or si*e of project 
you may be considering, 
it will pay you to get in 
touch with Austin. 


THE AUSTIN COMPANY 

Airport Engineers and Builders National Headquarters — Cleveland 
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Fifteen years of AVIATION 

F IFTEEN years is a very short time in most 
human affairs, but in aeronautical matters it is a 
long one. It is a long enough period to give his- 
torical perspective. It is long enough to have covered 
two or three generations of airplane design, within 
each of which machines have passed from the status 
of greatly admired mechanical marvels to that of 
museum exhibits; It contains the whole history of 
commercial flying. It is fifteen years this month since 
the first issue of Aviation appeared. 

They have been active and varied years. They have 
not been spent on the side-lines, delicately cheering 
the industry on, but down in the arena with it, sharing 
its trials and triumphs. Aviation has been the indus- 
try’s paper, for the discussion of its own affairs, not 
a vehicle for the circulation of propaganda or the 
persuasion of the outside world. There have been 
occasions of rare importance when we have addressed 
ourselves directly to Congress or to public opinion, but 
they have been the exception. In general, like other 
business and technical journals in other fields, we have 
had the function of speaking to the aeronautical com- 
munity, not for it. To be of any use in such a role, 
candor is indispensable. For fifteen years, Aviation 
has observed, reported, suggested, advised, and when 
there was occasion has criticised. The course chosen 
has not always been the one that would lead to the easi- 
est popularity, but the aggregate of the magazine’s 
activities has, we hope and confidently believe, been of 
lasting service. 

It has been a fascinating undertaking to read back 
over the volumes of the past fifteen years in prepar- 
ing to write this retrospect. On immediately succeed- 
ing pages we reproduce our records of a few of the 
great events of the period, but necessarily only a few. 
The earliest issues were full of names still very promi- 


nent in the aeronautical field. Among the contrib- 
utors of feature articles to the first volume were Grover 
Loening, Donald W. Douglas, J. C. Hunsaker, now 
vice-president of Goodyear-Zeppelin, Ralph H. Upson, 
designer of the metal-clad airship, Capt. H. C. Richard- 
son, now of Great Lakes, and Dr. C. Domier. Prof. 
Alexander Klemin was technical editor. The present 
editor of Aviation was a general technical assistant, 
and a contributor to the first and all of the immediately 
succeeding issues. 

The first two and a half years were predominantly 
military. With the end of the war chaos threatened 
the industry, and Lester D. Gardner, the founder of 
Aviation and for eleven years its publisher, set to 
work to promote sounder relations between the indus- 
try and the public and between the industry and the 
government. His efforts culminated in 1924, a year 
before the Morrow Aircraft Board was appointed, in 
the drafting and presentation for discussion of a 
national air policy. 

The light plane and glider movements were being 
fostered by Aviation, through a special department, 
eight years before light planes finally suddenly came 
onto the American market in bulk. The glider meets of 
1922, the first year in which the soaring duration record 
exceeded an hour, were discussed and their significance 
interpreted by the present editor, the first representa- 
tive of American aviation to visit the Wasserkuppe. 
and by Edmund T. Allen, the first American pilot to 
participate in post-war European gliding. 

Although commercial operation and the commercial 
market have been of growing importance in the last 
few years, we have continued very much concerned 
with the work of the Army and Navy. The services 
and the industry have common interests of immense 
importance to both. Aviation has worked for a corn- 
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n understanding, and for the improvement of their 
tual relations. The somewhat chaotic conditions of 
the years immediately after the war have evolved into 
order through the five-year programs and the procure- 
it bill of 1926. Although the question of procure- 
it is by no means yet settled, and improvements in 
law and in method have still to be hoped for to insure 
most equitable possible allocation of orders on the 
•t equitable possible terms, the status since 1926 
has been infinitely superior to that of the years im- 
mediately previous. The news pages for seven years 
after the end of the war recount the record of an end- 
less series of dramatic accusations, scandals, and in- 
vestigations. Since 1926 they have, on the whole, told 
a story of steady productive activity, broken only by 
occasional distressing sequels of unwise adventures in 
high finance. Ten years ago it was impossible for 
anyone to say in what direction the industry was headed 
o guess how long the course would remain un- 
changed. Since the Morrow Board days we have 
sometimes found ourselves temporarily involved in the 
quicksands, but we have always been able to feel that 
were making progress. With only slight and occa- 
sional deviations, we have kept moving steadily towards 
Dundly-organized industry, economically stable and 
stable in policy. 

With the passage of the magazine into the hands 
of the McGraw-Hill Publishing Company, in the spring 


of 1929, it acquired new resources and expanded its 
activities. The first volume averaged 20 pages i 
editorial matter per issue, the most recent volun 
averages 63. But some things remain unchanged. The 
first editorial in the first issue declared : “The future 
of the aeroplane will depend largely on the use that 
is made of the technical information that is being 
gatherer in all parts of the world. . . Aviation 
intends to assemble this vast amount of material and 
make it useful to the constructor, the engine maker, 
the aviator, and the sportsman. It will follow con- 
struction both abroad and in the United States, and 
present the latest developments in accurate, scientific, 
and unbiased form. . . It is hoped that by under- 
taking this great task a stimulus will be given to the 
whole aeronautical profession, the members of which 
will find in the new publication a continuous source 
of reliable information as well as a medium worthy of 
receiving and transmitting to the aeronautical world 
the results of their valuable experiments, researches, 
constructional developments, and matured views on the 
many aspects of this great branch of engineering.” Our 
scope has broadened greatly, and our responsibilities 
have increased, since that time, but we still count that 
ambitious declaration of fifteen years ago as a part of 
our present-day platform. There will be further expan- 
sion and change in the next fifteen years, but in 1946 
our fundamental purposes will still be the same. 


The United States Wins the Schneider Cup Race 



LIGHT PLANES AND GLIDERS 
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The great flight 

H APPY,” observed some sceptic, “is the nation 
that has no history.” The same may be said 
of long-distance flights. They are successful in pro- 
portion as they are lacking in dramatic feature, excite- 
ment, or suspense. By that standard, the performance 
of Messrs. Post and Gatty attained the very highest 
measure of success. A little fog over the Atlantic, a 
little uncertainty about the location over England and 
Germany, a little mud in eastern Siberia, a little propel- 
ler damage in Alaska, proved only trivial disturbances. 
It is a difficult subject for editorial treatment, for 
although the idea of circumnavigating the world in less 
than nine days, barely one-tenth of the time that Jules 
Verne allowed his hero, is full of the essentials of 
drama and romance, there was nothing dramatic about 
the accomplishment. It was the very perfection of 
adherence to plan. Post and Gatty made a schedule 
and they followed it. It was all as simple as that. 

We call this the great flight. Not a, but the, great 
flight of the last three years. We couple it only with 
that brilliant triumph of organization and collective 
training, the Italian squadron’s expedition from Rome 
to Brazil during the past spring, and with Coste’s 3,600- 
mile struggle into the teeth of the prevailing wind last 
summer. The flight around the world was one of the 
few superlative achievements so far listed on the pages 
of aeronautical history, along with the exploits of 
Alcock, Lindbergh, and Kingsford-Smith. For Post 
and Gatty, places in Valhalla are securely reserved. 
The flight shed equal lustre upon the men and their 
equipment. It is an accomplishment that deserved 
world-wide appreciation, and it is disheartening to have 
to report an apparent campaign of deliberate belittle- 
ment in a section of the European trade press. 

Though it is hard to pick out a single feature where 
everything appears to go so smoothly, the navigation 
certainly calls for special comment. Never before has 
there been such long-continued, quick, effective use of 
celestial navigation methods in the air. Few if any 
long flights over water and over desolate and unmarked 
country have been held so closely to a known and pre- 
determined course. Harold Gatty joins Sir Arthur 
Whitten Brown, Lieut. Albert Hegenberger, Admiral 
Coutinho and a few others in the select company of the 
great pathfinders of the air. 

We have been uniformly opposed to hops across the 
North Atlantic by land planes. Even in the event of 
success, nothing new is accomplished. Our news col- 
umns have been, and will remain, closed to any report 
of the doings of the pilots who embark upon those ven- 
tures. The Post-Gatty flight is in a different category. 
It had a new and definite objective, it was planned in 
all possible detail, and the hazards of the Atlantic cross- 
ing were only a minor incident of the story. 

However great our admiration for an exploit like 
this, we are slow to dwell upon its “commercial signif- 
icance.” Such flights are a great test of the men and a 
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test of the machinery, and they bear evidence upon the 
qualities of both, but it is altogether too easy an assump- 
tion that they are simply the forerunners of regular 
commercial operation. It is four years since Lindbergh 
flew from New York to Paris, and since the newspapers 
were filled with prophecies of early regular commercial 
operations without stop across the north Atlantic. A 
realization of those glib promises still looks very far 
away. But in this case the flight serves another pur- 
pose. It calls attention to airlines that already exist 
over the greater part of the round-the-world route. 
The phrase “remote places of the earth” is fast becom- 
ing an anachronism, and names that once represented 
only glamourous spots on the map, occasionally reached 
by great explorers after terrible hardships, now cor- 
respond to airports where mail planes arrive and depart 
at daily or weekly intervals. Regular service shuttles 
to and fro from Moscow to Irkutsk. Airlines tie the 
cities of the United States and eastern Canada directly 
to the Yukon territory and to the mouth of the 
McKenzie River, where ten years ago canoe and dog- 
sled offered the only choice in transportation. They 
run over Brazilian jungles and over the deserts of the 
West Coast of South America, and link the two 
together with a crossing of the high Cordillera. Post 
and Gatty received an excellent quality of aviation gaso- 
line on the flying fields at Novo-Sibirsk and Kha- 
barovsk, and in central Alaska they found a store of 
spare parts and a quality of mechanical service worthy 
of a metropolitan airport. 

If Post and Gatty had done nothing else, we should 
render homage to them for having brought us the most 
forceful and dramatic of all possible reminders that air 
transport is sweeping away the last frontier, and bring- 
ing nations at the antipodes closer to each other than 
were neighboring villages three or four generations ago. 


The patent raeket 

A MONG seekers after cheap publicity, sounding 
.the alarm of "racket” now ranks second only to 
"red” baiting. At the risk of being accused of joining 
this class, or of being "put on the spot” by the Patent 
Lawyers Protective Association, some comment seems 
necessary on a situation connected with the granting of 
patents which now results in material economic loss 
to a group of persons who can ill afford it. 

No one wishes to discourage the development of new 
ideas, or to withhold the right of an inventor to pro- 
tect his “brain children” from willful or unintentional 
adoption by others There are indications, however, 
of a growing tendency of certain patent lawyers, espe- 
cially those who maintain great organizations and ad- 
vertise copiously, to take advantage of the enthusiasm 
and lack of education of many of the people who rush 
to them with inventions. Their optimism is capitalized 
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by encouraging them to apply for patents on ideas that 
are basically unsound, and which obviously will never 
yield the inventor anything but a bill for services ren- 
dered by the attorney. 

In the aeronautical field alone over 160 patents have 
been granted in the course of the last three months. 
We have carefully studied, analyzed and classified them. 
The first attemption was to distinguish between those 
patents which were based on sound theory, engineering, 
or experience, and those which were obviously the prod- 
uct of imaginations totally unacquainted with even the 
most elementary knowledge of aerodynamics or me- 
chanics. Some difficulty arose, however, in making a 
hard and fast discrimination between the two, and a 
third, intermediate class of “border line” cases was 
set up. This group contains ideas that may have some 
practical application in the future, although there is con- 
siderable doubt as to whether any appreciable per- 
centage of them will ever reach the stage of practical 
use. It is significant to note that the majority of 
patents classified as sound involved improvements in 
structure and details of existing designs, and arose, in 
most cases, out of the work of established manufac- 
uring or research organizations. On the other hand, 
those classified as impractical contained an amazing 
number of freak flying machines which carry one back 
to the days of Darius Green. Only 37 per cent of 
the total were obviously sensible, — 17 per cent repre- 
sented the border line group, and 46 per cent could 
be classed only as hopeless freaks. Of schemes sub- 
mitted by individuals to goverment departments not one 
out of forty could ever be of any conceivable use. 

Anyone who sees and talks to a few typical examples 
among the men whose invention belong to the latter 
class will be more inclined to pity than to ridicule them. 
Sincerely convinced that they have actually stumbled 
on something of revolutionary importance, they de- 
prive themselves even of proper food to find the funds 
for developing the big idea. Frequently they assert 
confidentially that the particular invention at hand is 
really incidental, important though it may be, and the 
big thing which they have accomplished is a perpetual- 
motion machine, which is actually perfected but for 
which they lack only the necessary funds for construc- 
tion. What an opportunity for a conscienceless lawyer. 
A few skilled words of encouragement and another 
useless invention is added to the already bursting files 
of the patent office, and the cash registers click merrily 
as the fees come in. Today, the average cost of obtain- 
ing a patent is about $200. Taking into account only 
schemes obviously impractical, during the last three 
months alone it has cost high school students, garage 
mechanics, fruit vendors, and what not, over $15,000 to 
protect aeronautical ideas which, in the aggregate, are 
scarcely worth the paper they are printed on. 

It is quite obvious that the patent lawyer is not equal 
to the task of separating the sheep from the goats. 
Even if he were always an honorable and upright man, 
putting his client’s interests ahead of his own (and un- 


happily that is not the case), he lacks the specialized 
technical knowledge to undertake that responsibility. 
The average inventor in the "freak” class, fearful that 
the fruits of his labor will be snatched from him, is 
wary of seeking advice, and is primarily concerned 
with protecting his idea at all costs. A great deal of 
money could be saved to individuals and the patent 
office machinery could be cleared of much of the trash 
which now encumbers it if there were available to in- 
ventors some trustworthy group of technical advisors 
who would pass on the practical merits of ideas sub- 
mitted to them. The national engineering societies to- 
day have all the necessary machinery set up to perform 
this function. They have access to highly trained 
men of unquestioned reputation in all fields of engineer- 
ing, and very little in the way of additional organization 
would be required to establish such a service. If by 
some means they could keep even a part of the "freak” 
inventors out of the hands of the patent racketeer the 
effort would be worth while. 


Three cheers 

for (he kindergarten 

I NTENSIVE development of the light plane is one 
of the major features of the aircraft industry's 
record for 1931. Excellent light airplanes have been 
placed on the market, but we cannot agree with any 
sales strategy which seeks to force these planes directly 
into the hands of novices. Early spring estimates of 
the light plane market reminded us only too forcibly 
of the estimates of prospective aircraft sales that were 
commonly made and accepted in 1928 and early 1929. 
We do not believe that the time has come to attempt 
great quantity sales of light aircraft to the uninitiated 
general public. Neither the planes nor the facilities for 
their proper maintenance and operation are ready for 
general public acceptance. Any fundamentally new type, 
no matter how perfectly and pleasingly it has been 
designed and built, should have a full season of oper- 
ation in the hands of qualified members of the aviation 
industry before it is ready for widespread introduction 
to beginners with no previous aeronautical interests. 

There are sales outlets within the industry for a 
very handsome number of light aircraft. They are 
making it possible for schools to offer instruction at 
very low rates, and for service companies to offer planes 
to rent for solo work at prices far beneath those now 
in force. The wider development of cheap flying 
schools and of fly-it-yourself services which is made 
possible by intelligent use of the light plane will do 
much to establish the service and repair facilities which 
amateur flying requires. 

Proper application of the light plane by the industry 
itself will provide the amateur with an aeronautical 
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“kindergarten" where he may fly cheaper and easier 
than under any plan now in force. This natural de- 
velopment will make it possible for some thousands of 
people to learn to fly and to continue flying at very 
little expense and without actual ownership. A season 
of light plane operation by schools and service com- 
panies will produce many legitimate prospects for the 
purchase of private planes, and will at the same time 
serve to develop the planes themselves. 

A great deal of harm may be done if light airchaft be 
handled irresponsibly, and with no idea except to push 
them out of the factories as rapidly as possible. A 
great deal of good will certainly be accomplished by a 
vigilant and conservative development. 


The future of 
motorless flight 

O N the second of August, the second national 
soaring contest will begin. It will continue for 
two weeks. Again, as in 1930, Elmira will be the scene, 
and the slopes of the valley of the Susquehanna will 
furnish the rising currents that are the motive power 
for soaring. More than any previous event, the Elmira 
meet will determine the future of soaring in the United 
States. Its propects hang in the balance. There are 
individuals and companies in the aeronautical industry 
that are already disappointed, and even disgusted, at 
the failure of gliding to make good on the roseate 
hopes of a year or two ago. If they are to furnish 
support, or even sympathy, they will have to be re- 
converted. Others are still sympathetic, but eminently 
skeptical. The industry originally approached the sub- 
ject in the expectation of a large and direct return, 
either from the building and selling of innumerable 
gliders or from the training of even more innumerable 
pilots who would in short order go on to the powered 
airplane. That proves to have been pure illusion. 

What then is the future of motorless flight? It may 
be a sport, a branch of research, a public spectacle, or a 
form of training for pilots. It may even be all four, 
but one thing that is perfectly clear is that it cannot 
be all four in the same place, time, and manner. The 
various fields of employment are distinct problems. 

As a spectacle, the glider has already shown its pos- 
sibilities. For some time, any airplane-towed flight 
would hold a crowd. More recently it has been neces- 
sary to complicate the menu by acrobatics. We have 
already made our opinion on that form of display plain 
on a great many occasions. Whether the craft is a 
powered airplane or a glider, public exhibitions of 
stunting do no good to commercial aviation and none to 
the industry. If the function of the glider in the 
United States is to add another ring to the aerial circus, 
then it deserves no support from the industry or any- 
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one else, and the sooner that it disappears the better. 
Fortunately, the promoters of the meet at Elmira have 
resisted the temptation to increase the gate receipts by 
organizing on an acrobatic basis. 

On the usefulness of the glider as a training device 
there is a great deal of conflicting evidence, but we 
pass over that without comment, for the use of gliders 
for elementary training has very little to do with a 
national soaring contest. The science and the sport, 
on the other hand, are very definitely connected with 
the events held at Elmira. The competition should 
furnish fertile ground for soaring research, and a great 
deal of useful information should be drawn from the 
reports of the competing pilots, but soaring research 
in America will go very slowly until it receives govern- 
mental or institutional support. In Germany it has been 
generously backed by the government, and several 
technical schools have made direct contributions on 
their own account, and the results have been amazing. 
It ought to receive the attention of the National Ad- 
visory Committee for Aeronautics here, and certainly it 
should become the subject of study by the aeronautical 
departments of some of our universities. The field is 
a virgin one, and even $15,000 or $20,000 a year from 
institutional sources, expended under the direction of 
competent aero-dynamicists and meteorologists, would 
go far to explore it. 

But even this is incidental so far as Elmira is con- 
cerned. The most immediate prospects of soaring flight 
are as a sport, and it offers the best possibilities we 
see at the moment of introducing pure sporting compe- 
tition into the field of American aviation, where it has 
so far been grievously lacking. “Sportsman-pilot” 
races have been held, but they have been infrequent and 
attracted but little attention. Soaring has all the de- 
sirable elements of an engrossing sport. It depends 
more on personal skill than on the performance of the 
aircraft. It is not unduly expensive. It presents to 
the participant a constantly varying problem, changing 
with every change of wind. It ought to be self-sus- 
taining on a non-commercial basis, carried by the con- 
tributions of the competitors precisely as yacht racing 
is. It ought to be a helpful adjunct to the airplane 
industry, by giving a new interest to personal flying 
and by bringing a new and valuable element into the 
aeronautical world. The man who flies a glider for 
competitive sport will very soon want to have and fly 
an airplane for transportation. 

But all this is for the future. It is a future full of 
attractive possibilities, but if it is to be realized we 
must first show the possibilities to those whom we 
want to attract. We must see to it that the professional 
demonstrations of soaring flight get a maximum of 
public attention. The airplane industry, and the oper- 
ators of airplanes, will be doing themselves a very good 
turn if they exert themselves to draw notice to the 
Elmira meet and if they favor it with their own pres- 
ence, as participants or as spectators, in every case 
where that is practicable. 


AVIATION 
August, 1931 


453 


Xews of the Month 


Aviation history 
begins a new chapter 

Eight days, 15 hours, 51 min. aftei 
they had taken off for Harbor Grace 
on the first leg of their round-the-world 
flight, Wiley Post and Harold Gatty 
landed again on Roosevelt Field. Their 
Lockheed-Vega monoplane, the Winnie 
Mae of Oklahoma, had covered 15,474 
miles at an average speed of about 146 
m.p.h. Flying over some of the most 
hazardous seas and least known coun- 
tries of the globe at heights varying 
from 11,000 ft. to barely enough to clear 
the surface of the ocean, they shattered 
all previous records. The time was 
thirteen days shorter than that of the 
Graf Zeppelin and fifteen days better 
than the previous airplane record of 
Mears and Collyer, who shipped their 
craft across the Atlantic and Pacific 

The Winnie Mae, powered by a 
Wasp engine, made the trip virtually 
without mishap. (An account of the 
mechanical preparations for the flight is 
given on page 468, a tabulation of the 
stages flown, on page 455). 

In his quarters behind the tanks, navi- 
gator Gatty had most of the instruments 
known for use in aerial navigation, in- 
cluding a radio sending and receiving 
set and facilities for telephonic com- 
munications with Post forward in the 
pilot cockpit. The plane as it took off, 
complete with Post and Gatty and pro- 
visions, weighed more than three tons. 

More than a third the distance of the 
Post-Gatty round-the-world flight was 
covered over Marignanc, France, by 
two French fliers attempting to break 
the world's non-refueling endurance fly- 
ing record recently established by Lees 
and Brossy. Joseph Lebrix and Marcel 
Doret were in the air 70 hours and 10 
min., and though lacking 14 hours and 
23 min. of equaling the previous en- 
durance record, set a new figure for 
the world's closed circuit distance. 
Their 650-lip. Dewoitine monoplane 
covered 6,500 miles, exceeding by a 
considerable margin the former record 
of 5,564 miles held by Paillard and 
Mermoz. 


Intercity records fall 

New city-to-city records are also being 
established in Europe. Capt. T. Neville 
Stack and J. R. Chaplin flew a British 


Vickers-Napier mail plane from Lon- 
don to Warsaw and back, a distance of 
about 2,000 miles, in 15J hours, averag- 
ing 130 m.p.h. for the trip. Capt. 
Frank M. Hawks satisfied his ambition 
to breakfast in London, lunch in Rome, 
and return to London in time for tea, 
making the 1,900-mile round trip in 9 
hours and 44 min. at an average speed 
of about 190 m.p.h. 

Back on the American continent, 
Captain Hawks continues to break 
records and eat from place to place. 
Rising in Quebec, he flew to Montreal 
for breakfast, to Toronto for luncheon, 
to Ottawa for tea. and back to Montreal 
for dinner. He covered about 850 miles 
in 4 hours and 18 min., each leg of his 
trip making a new record, with the ex- 
ception of the Toronto-Ottawa hop 
which lacked four minutes of the best 
time for the route. Even his return 
to New York brought a new record to 
Captain Hawks, when he flew the 350 
miles from Montreal in 1 hour, 45 min., 
considerably faster than any previous 

A Lockheed Altair monoplane with 
retractable landing gear, flown by 
James Hall, on June 19 set a new un- 
official record for the north to south 
hop across the United States. The 
1,300 miles from Vancouver, B. C., to 
Agua Caliente, Mexico, were covered 
in 7 hours. 48 min., 1 hour and 26 min. 
better than the previous record held by 
Col. Roscoe Turner. 


Achievements, 
present and past 

The Grover Loening Intercollegiate 
Trophy, awarded annually to the college 
flying club which has been most suc- 
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cessful in inducing members to become 
pilots and student pilots, to be pre- 
sented at the National Aeronautic Asso- 
ciation banquet in Washington on 
July 23, goes for the second consecu- 
tive year to the Harvard Flying Gub. 
The Harvard club, the oldest college 
flying organization and the only one 
owning planes outright, includes in its 
membership 40 licensed pilots who flew 
a total of 1.448 flying hours during the 
past year. It has a record of about four 
years of constant flying, marred only 
by one fatal accident during the past 

A record flier of 22 years ago was 
M. Louis Bleriot, whose tractor mono- 
plane was the first to fly from France 
to England. An exact replica of the 
Bleriot XI of 1909, a flimsy affair be- 
side even the lightest of modern light 
planes, was flown by M. Quatremarre 
during a meet at Hanworth Park, in 
England. 

Schneider' preparations 

Great Britain’s superior position in 
aircraft speed may continue uncontested 
this year, for while British preparations 
for the Schneider Trophy race are being 
rushed. French and Italian plans are 
proceeding more slowly. The British 
designer, R. J. Mitchell, of the Super- 
marine Company, is following in gen- 
eral the model of the 1929 entries, 
modifying the size of floats to accom- 
modate the larger fuel supply necessary. 
The navigability trials this year are to 
be made just before the race itself, with- 
out refueling. The Rolls-Royce engi- 
neers have been working on plans for 
increasing cooling to permit greater 
engine power than was possible in the 
past, and 2.300 hp. is a reported possi- 

The French engineers of the Lorraine 
and Renault companies are also aiming 
at well over 2,000 hp., the first named 
company concentrating on a twelve- 
cylinder inverted engine which will 
weigh but 1,270 lb., or about .575 lb. 
per hp. It is understood that the planes 
are to be of about the same design and 
dimensions as those produced but not 
used in 1929, but their completion in 
time for the race on Sept. 12 is not 
assured. 

The timely fulfillment of the Italian 
plans is also a matter of doubt. A 
new Fiat is being developed, eighteen 
cylinder and water-cooled, which will 
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produce 2,300 hp., but weigh several 
hundred pounds more than the Lorraine 

The chief aeronautical event of the 
year for Italy is the flying tour, Giro 
Aereo d’ltalia, which started from Rome 
on July 10. It is limited, with a few 
exceptions, to planes of less than 880 lb. 
empty weight, and will cover 3,530 
miles in six stages on alternate days. 
Various technical trials the week pre- 
ceding the tour determined handicaps 
for the contest. Points were awarded 
on the basis of an altitude test, take-off 
and landing tests, piston displacement, 
and wing loading, as well as a compre- 
hensive rating of “touring qualities,” 
which includes the provision of fire 
extinguishers, parachutes, brakes and 
starting systems and facilities con- 
tributing to the comfort of pilot and 
passengers. 

The first lap of the tour was marred 
by a crash in which three participants 
were killed, and four other planes were 
forced down. 


Airway on trial 

In this country, extensions and im- 
provements on scheduled airways are the 
order of the day. The northern trans- 
continental airway, Seattle to St. Paul, 
is up again. Using a special $20,000 
appropriation provided for this express 
purpose, the Airways Division of the 
Department of Commerce is making a 
survey of the proposed route to de- 
termine whether or not- it would be 
economically justified. The survey will 
not include actual selection of inter- 
mediate fields or sites for lights, but 
will involve study of the terrain to esti- 


Col. Clarence M. Young, Assistant 
Secretary of Commerce for Aeronautics, 
has hinted that it is extremely doubtful 


if the airway would be economically 
justifiable. He cites the record of 
Mamer Air Transport, which during 
four and one-half months of 1930 oper- 
ated between Seattle and St. Paul. 
Only 325 passengers and 900 lb. of ex- 
press were carried in that period. The 
airline distance between the two ter- 
minals is about 1,400 miles. Repre- 
sentatives of the Northwest, especially 
Senator Dill of Washington, have been 
campaigning for the airway and secured 
the survey appropriation. 

Lighting of the Paris-London airway 
has been practically completed. The 
majority of the lights are electric, the 
balance gas. Radio apparatus has been 
bought for the Cairo-Capc Town Air- 
way installation. 


Post Office Department 
makes hay 

The air mail map is being filled in 
further. Sixteen extensions to existing 
air mail routes are to be made during 
July and August, bringing the total 
number of miles flown by mail planes 
daily to about 100,000. Some of the 
extensions, like that from Boston up 
through Maine or from Omaha up 
through South Dakota, are feeders to 
a single existing route, but in a larger 
number of instances they serve as cross- 
links to tie two or more routes together. 
After the new lines are opened there 
will be four complete north-to-south 
connections binding the three existing 
transcontinental services together at 
various points along their length. 

Eleven of the sixteen additions are 
literally new or extended routes. The 
other five represent additional schedules 
over existing lines. Five of the new 
routes go to American Airways (Avia- 
tion Corporation), to wit: St. Louis to 
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Memphis, Forth Worth to Amarillo, 
Boston to Bangor via Portland, Boston 
to Albany, and Air Express gets -new 
cross-connections between Pueblo and 
Amarillo and Pueblo and Albuquerque. 
Boeing Air Transport will operate the 
feeder line between Omaha and Water- 
town, S. D. Atlantic City is to acquire 
a sudden glut of air mail services when 
Eastern Air Transport opens operations 

city and Philadelphia, Washington and 
New York. Eastern Air Transport re- 
cently acquired control of New York 
Airways, Inc., a subsidiary of Pan 
American Airways, which previously 
operated a passenger service over the 
last named route. The five existing 
routes on which service will be increased 
in frequency are New York-Kansas 
City (Transcontinental & Western Air), 
Cheyenne-Denver (Western Air Ex- 
press), Clevcland-Nashville, Albany- 
New York and Albany - Cleveland 
(American Airways). 

The Boston-Bangor route, contracted 
by American Airways, is sub-let to 
Pan American Airways, which is to run 
a Boston-Bangor-Halifax service in 
close cooperation with the Boston & 
Maine and Maine Central railroads. 
The Postmaster General has announced 
the opening of bids for a one-way ex- 
tension of this route, to Halifax, N. S., 
giving an additional connection with 
Canadian airways. For the present the 
Bangor-Halifax section will carry pas- 
sengers only. Planes used on the New 
York-Atlantic City run of New York 
Airways are available as equipment for 
the new route. 

The award of these contracts occa- 
sioned a great deal of surprise, as a 
number of the routes covered had not 
been the subject of any previous public 
mention by Post Office Department 
officials and it had been anticipated from 
testimony before Congressional commit- 
tees and from other published declara- 
tions that only about six new lines 
would be started within the next year. 
The new awards were made just before 
the end of the fiscal year. On July 1 
there became effective a new limitation 
on the initiative of the Postmaster 
General, as the Watres Act provides 
that after that date there shall be no 
inauguration of new services which lack 
Congressional authorization, or which 
cannot be operated without incurring a 
deficit in the existing appropriation. 
Until this time the Postmaster General 
has had an unusual measure of dis- 
cretion, which occasioned some sus- 
picion and criticism in Congress during 
last winter’s session. A special Con- 
gressional committee is now preparing 
to inquire into the whole subject. The 
new contracts have been the subject of 

panies already operating with passengers 
only over some of the routes covered 
by the new awards or routes closely 
paralleled thereto. There have, how- 
ever, been no formal protests. 
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RECORD OF THE POST-GATTY FLIGHT 


per cent. On that date, also, a system 



Another trans-Atlantic 
airway suggested 

Following the lead of English and 
German interests, the United States is 
officially considering the possibilities of 
a trans-Atlantic airway via Canada, 
Greenland, and Iceland. The Post Office 
Department is studying the route and 
it is possible that the British and Ger- 
man geological expeditions will be sup- 
plemented by one from this country. 

The latest development in the con- 
troversy over the United States ter- 
minal of the proposed air mail service 
to Bermuda is a statement by Post- 
master General Brown that Charleston, 
previously officially declared to have 
been definitely chosen as the U. S. ter- 
minal, had only been tentatively named. 
Immediate action on trans-Atlantic air 
mail seems unlikely in any event. The 

mail route suggests renewed considera- 
tion of a northern trans-Atlantic route. 

American Airways is speeding up its 
New Orleans-Atlanta service by pur- 
chase of seven Stearman mailplanes. 
equipped with 300 hp. Wright engines 
and having a payload of about 750 lb. 
Schedules, yet to be approved by the 
Post Office Department, will decrease 
the time by one hour. On June 15 the 
mail plane from the North German 
Lloyd liner Bremen landed in New 
York Harbor about fifteen hours ahead 
of the liner, landing the day before the 
ship for the first time this year. The 
plane left the ship 500 miles at sea. 

Passenger traffic has been heavy dur- 
ing the late spring and early summer on 
practically all lines. Many runs are 
being operated at capacity, especially on 
week-ends and extra sections are becom- 
ing more and more frequent. 

Western Air Express reports that in 
the first five months of this year 499 
persons were flown over its San Diego- 
Los Angeles-Salt Lake City airway, as 
compared with 91 during the same pe- 
riod in 1930. During May, American 
Airways planes were flown 585,666 
miles and carried 3,144 revenue pas- 



sengers. Pan-American Airways car- 
ried 335 passengers between Miami and 
Havana, and 34 between Havana and 
the Canal Zone. 

Harris M. Hanshue has resigned his 
position as president of Transcontinental 
& Western Air, Inc. to devote all his 
time to the financial affairs of Western 
Air Express, of which he also is presi- 
dent. Western Air Express, in which 
General Motors is largely interested, 
through its affiliated company General 
Aviation, recently passed its quarterly 
dividend of 15 cents a share, which it 
has been paying since May 1929. 

During June, Century Air Lines han- 
dled 6.206 paying passengers, 1,035 of 
them on the St. Louis-Chicago section. 

Passenger and 
express rates drop 

Reductions in fares continue. United 
Air Lines, following the reductions an- 
nounced last month for National Air 
Transport and Pacific Air Transport, 
reduced passenger fares on all other 
divisions on July 1 between 10 and 20 


in railroad rate practice, was inaugu- 
rated. Fares to eastern points from 
six of the important Pacific Coast cities 
will henceforth be identical. For in- 
stance, the passenger rate to New York 
from Los Angeles. San Francisco, Port- 
land, Tacoma and Seattle and Spokane 
is to be $200. Formerly it ranged from 
$215 to $245, depending upon the point 
of origin. The charge from these points 
to Cleveland is now $169.25, to Chicago 
$150. Northwest Airways, operating 
between Chicago and the twin cities and 
Winnipeg, has cut rates 20 per cent 
Most startling rate revisions of July, 
however, have been on the Pacific Coast, 
where the opening of operations by 
Century Pacific Air Lines has started 
a rate war. Century Pacific operating 
under Cord management, opened its 
San Francisco-Los Angeles and Los 
Angeles- San Diego services on July 5, 
with the Los Angeles-San Francisco 
fare set at $18.95, $3 below the rail-plus- 
pullman charge and only $2 above the 
day coach rate. A further 10 per cent 
reduction is made on round trip tickets. 
Pacific Air Transport, and Transcon- 
tinental & Western Air. promptly cut 
their rates to match those of the Century 
Line and staggered their schedules to 
reduce competition with each other and 
concentrate on the newcomer. Century 
is running six round trips daily between 
Los Angeles and San Francisco, aver- 
aging departures at two-hour intervals, 
and the two other companies combined 


Competition and 
capacity loads 

Result of the rate reductions and of 
new activity in advertising and in traffic 
solicitation has been an unprecedented 
growth in the volume of travel. All lines 
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report full loads as a regular rule. On 
the Los Angeles-San Diego service, 
where the rates have also been cut to 
below the train fare, with hourly de- 
partures, the Century Line carried 265 
passengers in the first three days, 74 
per cent of full capacity of the planes. 
Century is using Grand Central Air 
Terminal at Los Angeles, and both Mills 
Field and Oakland Municipal Airport 
in the San Francisco district. Stops 
are made at Fresno and Bakersfield. 

To meet high frequency competition 
from Century Air Lines, the Universal 
Division of American Airways began 
on June 18 new schedules with lower 
rates on the Chicago-Springfield-St. 
Louis run. Four trips are made daily 
each way. and special round-trip tickets 
are being emphasized. The Chicago- 
St. Louis round trip excursion ticket, 
good for a five-day period, costs $18.50. 
Century gets $25.11 for its regular 
round trip ticket. Universal formerly 
operated three passenger planes daily 
between these points. 

Officials of Railway Express Agency 
met early in July with representatives 
of airlines with which it has air express 
contracts for consideration of proposals 
to lower its present air express rates 
of $0.65 per 1 lb. No action was taken, 
but further conference was arranged for 
the near future. 

Air parcel post is now carried from 
Britain to India by Imperial Airwavs 
at the rate of $1.50 per lb. 


Net c fast services 
for the West 

Midland Air Express began operat- 
ing a daily Kansas City-Cheyenne pas- 
senger service on June 8. Bowen Air- 
lines has extended its service from Fort 
Worth to San Antonio with two trips 
per day. Chicago-Dctroit Airways has 
installed a 99-min. service between the 
two cities by Lockheed Vega. Trans- 
continental & Western Air is to move 
its general offices, operating headquar- 
ters, and overhaul base to Kansas City 
(Mo.) Municipal Airport. 

Passenger service between Los An- 
geles and Reno has been resumed with 
Gilpin Air Lines as the operator and 
Bach trimotors as the equipment. 

Canadian Airways, the national com- 
pany backed by Canadian Pacific Rail- 
way, plans important transport develop- 
ments in British Columbia. Opening 
wedge is a twice-daily service by Boeing 
flying boats between Vancouver and 
Victoria. 


Oriental airway news, 
good and bad 

Inter-Island Airways, which has been 
operating a passenger service among the 
Hawaiian Islands for eighteen months, 
has added another Sikorsky S-38 to the 
fleet of three with which it started busi- 


AVIATION 

August, 1931 



A NEW DISTANCE RECORD 


ness. A re-designed Boeing single- 
engined Monorail type is receiving 
further service tests on the Oakland- 
Chicago run. 

Installation of an airline across India 
has hit another snag. A press report 
from Simla states that no further ex- 
penditures on civil aviation will be 
made by the Indian government. The 
Avro Tens (Fokker-designed, built un- 
der license by Avro) ordered will be 
accepted but, as there will be no funds 
for maintaining weather service, the 
proposed airline operation is extremely 
doubtful. Even the Karachi-Calcutta 
service, more than a year active, may 
have to be suspended. This was to 
have been a part of the proposed Im- 
perial Airways line to Australia. 

The peaceful penetration into Asia 
of the Junkers airlines continues, with 
a 40-year contract said to have been 
secured from the Afghan government 
to establish a line from Herat to Kabul, 
Afghanistan. As soon as conditions 
within the region permit, service will 
be commenced, connecting at Herat 
with the Teheran-Meshed Persian serv- 
ice to Europe. Junkers already has a 

The Eurasian Aviation Corporation 
organized by the Ministry of Commu- 
nications and the Deutsche Luft Hansa, 
used four Junkers planes on its Shang- 
hai-Manchuli mail service, inaugurated 
late in May. From Manchuli the mail 
goes by train to Irkutsk where it con- 
nects with the airline to Moscow and 
Berlin, giving a bi-weekly service direct 
to Europe from Shanghai. 

Failure to secure government subsidy 
has caused Australian National Air- 
ways, operated by Charles Kingsford- 
Smith, conqueror of sundry oceans, to 
suspend its Sydney-Brisbane and 
Sydney- Melbourne services. 

The financial report of the Deutsche 
Luft Hansa for 1930 shows cash, accept- 
ances and bank credits making up 
$683,257 of assets totalling about 
$3,100,000, while the value of airplanes 
and engines on hand is listed as 
$2,220,000. The gross income for the 
year was $5,820,000. 

The first of the Handley Page Type 


42 transports, better known as the 
Hannibal, was flown regularly on the 
London-Paris service of Imperial Air- 
ways during June, carrying freight only. 
About July 1, the machine was put on 
the regular passenger and mail services. 
Seven other Hannibals are in various 
stages of construction. 

Airways buy new planes 

Delivery of a Short Calcutta flying 
boat was recently taken by Capt. Dieu- 
donne Costes and an Air Union pilot, 
at Rochester, for the French transport 
company, the Air Union. An agree- 
ment between the Short and Breguet 
companies provides for the future manu- 
facture of these planes in France under 

French government has already been 
started at the Breguet factor;-. 

Airway traffic control 

been appointed by the Department of 
Commerce committee on air traffic con- 
trol to study traffic at 23 airports 
throughout the country. Committees 
have been appointed at Los Angeles, 
Oakland, San Francisco, Hartford, 
Miami, Chicago, Baltimore, Boston, 
Detroit, Minneapolis, St. Paul, Kansas 
City, St Louis, Camden, Newark, Co- 
lumbus, Cleveland, Pittsburgh, Nash- 
ville, Dallas, Fort Worth, Seattle and 
Washington. 

The studies are to determine time 
spent by approaching planes in the 
vicinity of the airport getting ready to 
land, time spent on the ground approach- 
ing the loading platform or waiting an 
opportunity to take off, the extent and 
character of mechanical signals neces- 
sary to govern traffic. 

Paralleling this study is the work of 
a subcommittee of the Aeronautical 
Chamber of Commerce, commissioned 
at the third National Airport Confer- 
ence in March to investigate traffic 
control signals. A preliminary report 
suggests consideration by the entire 
Airport Section of the Chamber of a 
visual system for approaching planes 
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which has been developed at the Newark 
airport. [Described in detail in the Air- 
port Management department, page 494.] 

Airport ratings change 

Field representatives of the Airport 
Section of the Department of Commerce 
have been touring twelve states — Michi- 
gan, Wisconsin, Minnesota, North and 
South Dakota, Nebraska, Kansas, Iowa, 
Missouri, Illinois, Indiana and Ohio — 
inspecting airports for federal rating. 
Their work has not yet shown itself in 
any rush of new A1A ratings. 

Moving the federal weather bureau 
station from Bolling Field to the Wash- 
ington-Hoover airport, serving the Dis- 
trict of Columbia, may mean either 
settlement or an anticipated indefinite 
prolongation of the long-drawn-out con- 
troversy over the location of the capi- 
tal’s municipal field. The transfer was 
made early in July. 

Detroit City Airport has been desig- 
nated as an airport of entry for one 
year. Effective June 30, the following 
four were discontinued as airports of 
entry: Grand Central Air Terminal, 
Glendale; Western Air Express Air- 
port at Alhambra. Ryan Flying Field, 
San Diego, and the Encambron Field 
at San Juan, Porto Rico. The elimina- 
tions represent the general tendency to 
economize and serve the convenience of 
passengers by concentrating transport 
operations at a single field in each city. 
Lindbergh Field at San Diego, United- 
Burbank airport at Los Angeles, will 
henceforth serve international traffic. 

New houses, new hangars 

Architects have been selected for the 
$250,000 housing unit for the 101st Ob- 
servation Squadron, 26th Division, Na- 
tional Guard, at the Boston Municipal 
Airport, and construction work probably 
will start in August. The City of Bos- 
ton has been given authority by the 
legislature to borrow $1,250,000 outside 
the debt limit for development of the 
municipal airport. When that is spent 
the field will represent a total govern- 
ment outlay, including the cost of the 
original fill, of some $5,000,000. 

Work is proceeding rapidly on a 
large hangar, to be completed in August, 
for Century Air Lines at the Chi- 
cago Municipal Airport. The $100,000 
hangar and office building for National 
Air Transport at Kansas City Airport, 
Mo., is also to be ready for occupancy 
in August. The new $70,000 adminis- 
tration building at Tulsa is to be finished 
by Nov. 1. Engineering work on the 
Shushan Municipal Airport for New 
•Orleans will be done by the National 
Airport Engineering Company, Los 
Angeles. 

Tours take to the air 

Summer being the open season for air 
tours, many are scheduled in this coun- 
try. Local tours were flown late in 
June in Indiana and Iowa. The Aviation 
Country Club of Long Island held a 


spring meet and also a four-day Air 
Cruise, non-Competitive, with twenty 
seaplanes participating, the most impor- 

private owner-pilots in America. 

Of greatest interest, however, is the 
National Air Tour which started from 
Detroit on July 4. Fourteen planes 
took off on a 6,000-mile flight which 
will take them as far south as Corpus 
Christi, Tex., in competition for the 
Ford Reliability Trophy. As Aviation 
goes to press, Harry L. Russell, who 
won the trophy last year, leads in a tri- 
engined Ford. The field has been re- 
duced to nine planes, five entrants 
having been forced down by engine 
trouble and difficulties encountered in 
landing and taking off from fields in 
mountainous regions. 

More than 2,000 miles in Oregon, 
Idaho, California, and Washington were 
covered by Northwest Air Tour, flown 
between June 27 and July 7. Fourteen 
stops were made by the tour fleet, which 
numbered over 50 participating and 
spectator planes. 

Plans and planes for 
national competitions 

Elmira, New York, will be the scene 
of the 1931 National Soaring Contest, 
to be held August 2-16 inclusive. The 
Edward S. Evans Trophy, now held by 
Albert Hastings, will be awarded for 
the largest number of points in the 
duration, straight-line distance, and alti- 
tude events, and other contests are 
planned, including greatest aggregate 
time in the air between any dawn and 
dusk, spot landings, and an illustrated 
thesis on the science of soaring. 

The National Air Races, to be held in 
Cleveland Aug. 29 to Sept. 7. will have 
among the contestants Flight Comdr. 
Richard L. E. Atcherley, member of the 
British Schneider Cup team of 1929. 
A new speed plane designed by Major 
James H. Doolittle to replace his ship 
which won second place in the National 
Races last year was destroyed during its 
initial speed tests. Failure of the wing 
covering at a speed of about 235 m.p.h. 
forced Doolittle to leap to safety. Par- 
ticipation of Army and Navy planes in 
the races this year will be limited to 
demonstrations of tactical maneuvers, 
none being permitted to race either in 
competition with each other or civilian 

Both the War and Navy Departments, 
however, are sending entrants to the 
National Balloon Race at Akron on 
July 18. The race this year will be 
contested by six balloons, each with a 
capacity of 80.000 cu.ft. and inflated 
with neutral gas, the winner to receive 
the Litchfield Trophy and a place on 
the team representing the United States 
in the annual International Gordon 
Bennett balloon contest, for which two 
other members will also be chosen from 
contestants who secure high place. 

Simple alterations in the form of 
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waterproof shields on its bumpers have 
made it possible for the Graf Zeppelin 
to come down without the aid of a land 
or water crew, a successful landing on 
the waters of Lake Constance demon- 
strating the practicability of the new 
equipment. 

Earlier Zeppelins, with gondolas of 
different construction, regularly used the 
lake as a landing place, and were housed 
in floating hangars moored along the 
shore. 

Another device to make Arctic ex- 
ploration safe for the Graf Zeppelin is 
provided by Prof. Paul Maltschanof of 
the Technical University of Aviation at 
Leningrad. He has developed a com- 
pact apparatus which when attached to 
a small balloon and released from the 
Zeppelin will automatically radio back 
to its cabin reports on temperature and 
air pressure encountered up to a range 
of 120 miles. 

Thus equipped the Graf inaugurated a 
heavy summer program. On June 30 
it took off for a cruise to Iceland, Nor- 
way and the Polar Zone with twelve 
passengers, including Lt. Comdr. E. H. 
Smith of the U. S. Coast Guard. A trip 
partly sponsored by the Soviet Union 
for Civil Aviation will next be made to 
the Arctic from Leningrad by way of 
Archangel, to photograph and explore 
islands and investigate atmospheric con- 
ditions in the region beyond Franz 
Josef Land. In addition to its Arctic 
voyages, the Graf had planned a 24-hour 
excursion around Great Britain, late in 
July, chartered by the Flying Club of 
Hanworth, to carry twenty of its mem- 
bers but the political situation in 
Germany forced cancellation of the 
flight. Two trips to Brazil are also 
projected. 

A tentative date has been issued for 
the launching of the Navy's new rigid 
airship Akron. It is to be air-borne for 
the first time on Aug. 8, and shortly 
afterward will make a series of trial 
flights under the supervision of a naval 
board as a basis for its acceptance by 
the Navy Department. 


Completed and contemplated 
Navy plans 

The completion of the Navy's five- 
year aircraft program in four years, 
frequently heralded during the last few 
months, with the delivery of the 1,000th 
plane on July 1 became an actual fact. 
The outlay of $62,000,000, 23 million 
less than authorized, gives the Navy a 
force two-thirds of which is ready for 
immediate operation, the remainder, in- 
cluding various types of training planes, 
being held in reserve. 

A new five-year plan for the air serv- 
ices, to sustain and continue the de- 
velopment made by the one just 
completed, has been suggested to Presi- 
dent Hoover by Senator Bingham as 
essential for the future both of the 
services and the aeronautical industry. 
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Assistant Secretary Ingalls, however, 
has offered his opinion that the Navy 

procurement program is unnecessary, 
and that a general authorization to keep 
all naval vessels equipped with their 
full complement of planes will be 
preferable 


Navy in the market 

Though a few days previously it had 
been announced that the purchase of 135 
planes would be postponed, partly be- 
cause of an economy program, but also 
to await the results of further trials of 
experimental patrol boat models, the 
Navy Department opened bids on a 
group of patrol boats and aircraft en- 
gines late in June. For the patrol 
planes some manufacturers offered al- 
ternative bids on two designs, the 
lower of the Glenn L. Martin bids — 
$1,354,186.94 — giving a unit price of 
about $47,000 per plane without spares, 
the lowest figure received. The next 
bid by Douglas Aircraft Company, was 
$1,437,700 for 23 planes, approximately 
$50,000 each. The lowest bid offered 
for 69 engines and their spares was 
$492,550 by the E. W. Bliss Company, 
who supply engines of Bristol-Jupitor 
design, at a unit cost of about $5,710 
without spares. This is the first bid 
for a large quantity of engines of the 
British Bristol design submitted to the 
service by the American licensee in com- 
petition with all-American manufac- 
turers. One of two bids by Wright 
Aeronautical Corporation was next low- 
est with $523,506.85, a price of $6,100 
for each of its Cyclone engines. Pratt 
& Whitney asked $538,179.98, or $6,200 
for each Hornet engine. 

The award of a contract to Curtiss 
Aeroplane & Motor Company by the 
Navy Department for 30 Helldiver 
planes at $443,235.75 has also been 
announced, — about $11,840 for each 
two-seater observation machine without 

The Navy Department has awarded 
a contract for two autogiros to the Pit- 
cairn Aircraft Company, — total price, 
$44,076. They will be tested for their 
possibilities as naval observation planes. 

Autogiro achievements 

Public attention has been attracted to 
the trip which Miss Amelia Earhart 
has just made across the continent and 
back in an autogiro. She flew 11,000 
miles in slightly more than 150 hours, 
the chief difficulty being small fuel 
capacity, which made frequent landings 
necessary. The planes flown by Miss 
Earhart are among the 22 autogiros 
licensed or identified by the Department 
of Commerce up to July 1. 


The R.A.F. parades 

At the annual Royal Air Force 
pageant at Hendon the advance recently 


British aircraft was strikingly displayed. 
The Hawker Fury, a single-seater 
fighter without peer in the matter of 
speed among the air forces of the world, 
equipped with a 500 hp. Rolls-Royce 
engine, claims 214 m.p.h. at the high 
altitudes for which its supercharger 
especially fits it. Exhibition and form- 
ation flying displayed the ease and 
precision with which these planes and 
also heavier models such as the Hawker 
Hart bomber may be handled. Machines 
interesting for their size or design 
novelty were the Vickers bomber with 
its four Rolls-Royce Kestrel engines and 
a new tailless Pterodactyl, designed and 
built as a commercial airplane, not 
merely as a laboratory novelty. 


Netc engines 

Experimentation with heavy oil en- 
gines, which has been going on cau- 
tiously in England for a long time, 
begins to show results. A "dieselized” 
Rolls-Royce engine has been developed, 
capable of 650-700 hp. and weighing 
1.430 lb., giving a ratio of about 2.12 lb. 
per hp. as compared with 2.50 lb. per 
hp. in the Junkers and Packard engine. 

Tests of the Junkers heavy-oil en- 
gine Jumo 4 made recently at Adlershof 
give its weight as 2.42 lb. per hp. Fuel 
consumption during the trials was .37 
lb. fuel oil and .03 lb. lubricating oil 
per horsepower-hour. 

Another method of aircraft propulsion 
continues the subject of research. Dr. 
Robert H. Goddard, of Worcester, 
Mass., who has been working with 
high-flying rockets for more than ten 
years, since 1928 with a grant from the 
Guggenheim Fund, proposes now to use 
their high-velocity gases to drive a tur- 
bine, which in turn drives an aircraft 
propeller, at low altitudes. The same 
gases drive the aircraft directly by pure 
“rocket" or jet action in high altitudes 
where the propeller is useless. 

Aeronautical independence 
in sight in U.S.S.R. 

A semi-official report from the 
U.S.S.R. indicates that technical ad- 
vances there will soon enable them to 
be independent of the foreign engines 
which up to now have propelled almost 
all their aircraft. Engines of 300 and 
450 hp. have especially occupied Russian 
designers, of whom Kalinin has been 
most mentioned. Five of the more 
powerful of these engines are being used 
in a 32-passenger plane which, if suc- 
cessful in tests, will be produced in 
quantity to equip all airlines in the 


Corporation developments 

A new organization in the aeronauti- 
cal world is the British Aviation In- 
surance Company, Ltd., formed in 


London to take over and extend the 
work of the British Aviation Insurance 
Group, organized in 1924. The capital 
of $1,250,000 in $5 shares has been 
subscribed and paid up by numerous 
well-known insurance companies, which, 
through their agencies in every part of 
the world, will be able to offer acro- 

meet a rapidly increasing demand. 

Herbert V. Thaden has been ap- 
pointed acting chief engineer and gen- 
eral manager of Fokker Aircraft 
Company. Albert A. Gassner, former 
chief engineer, has resigned, together 
with a number of his associates. Mr. 
Thaden was founder and lately the gen- 
eral manager of the Pittsburgh Metal 
Aircraft Corporation, recently acquired 
by General Aviation, of which the 
Fokker company is also a subsidiary. 

Close upon the heels of the announce- 
ment of his resignation as chief engineer 
of General Aviation came Anthony 
Fokkcr's plans for the extension of his 

national Fokker Corporation built 
around the nucleus of his Dutch com- 
pany. With the completion of govern- 
ment orders now under construction, 
licensing agreements with General 
Aviation will be cancelled and the rights 
of his name returned to Fokker, leaving 
him free to carry out his plans for the 
new company which will have its head- 
quarters in this country. 

The fate of the New Standard Air- 
craft Corporation, pending for several 
months, was finally settled with the 
authorization by the Chancery Court in 
Paterson of negotiations for its merging 
with Fannan Aircraft Corporation to 
form the Farman - Standard Aircraft 
Corporation. The new owners allot 
10,000 shares each of common and pre- 
ferred stock to the receiver against 
liabilities and preferred claims, and 
assume administration expenses, wage 
claims and mortgages held by the 
Standard company. 

The future of the Mono Aircraft 
Corporation is still a matter of conjec- 
ture. Negotiations relative to the pos- 
sible assumption of control by interests 
in St. Louis are still going on. but no 
agreements have been made. 


Important legal decisions 





Several judicial decisions have been 
made recently which influence legal 
opinions, still in the formative stage as 
concerned with aeronautics. When the 
doctrine that certain things are axio- 
matic on their face and need no further 
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proof, known to lawyers as res ipsa 
loquitur, was submitted in the Boston 
Municipal Court as basis for the claim 
that the engine of a Colonial Trans- 
port plane could not have stopped 
shortly after leaving the airport ex- 
cept as a result of negligence on the 
part of the company, the court ruled the 
argument unsound. In a case brought 
to the U. S. District Court of Wyoming, 
claiming the exemption of an interstate 
transport line from the state gasoline 
tax on the grounds that its operations 
within the state were only incidental, 
the ruling was that the imposition of the 
tax was valid, since there was no dis- 
crimination made against the company 
in levying it, and the tax receipts were 
used to provide airport and airway 
facilities enjoyed by the transport 
operator. 

A case upon which seemed to hang 
the establishment of a precedent to fix 
the legal responsibility of air trans- 
port companies, and the determination 
of their ability to escape common- 
carrier status by having each passenger 
sign a ticket in the form of a contract, 
was brought against Transcontinental 
Air Transport by Mrs. J. P. Law in 
the U. S. District Court at Philadelphia. 
She claimed $150,000 compensation for 
the death of her husband as a result of 
a T.A.T. plane crash at Indianapolis in 
December, 1929. However, the case 
was settled out of court for $5,000. and 
the legal issue remains uncertain as 


The Chamber organizes 
its legal activities 

To present a common front for the 
aviation industry in dealing with its 


legal and legislative problems, the Aero- 
nautical Chamber of Commerce has re- 
constituted and strengthened its legal 
and legislative committee. The scope 

covering both the broad fundamentals 
of air law and such questions of detail 
as gasoline taxation. It plans close co- 
operation with the American Academy 
of Air Law and the air law committee 
of the American Bar Association. The 
legislative policy in general will be to 
urge as little legislation as possible. 


The state legislatures 

Legislation of a rather unusual order 
has been enacted by Florida and Michi- 
gan in regard to airports and landing 
fields. Florida has authorized the State 
Road Department to establish emer- 
gency landing fields along highways, 
and extended the powers of individual 
counties to enable them to acquire the 
necessary land, though the expenditures 
of the Road Department for the purpose 
arc limited to $20,000 in any one year. 
The Board of Aeronautics of Michigan 
is now authorized to require the mark- 
ing of all obstructions within hazardous 
distance of all approved airports. The 
erection of new telephone, high-tension, 
or other lines or poles within 1.000 ft. 
of an airport is expressly forbidden by 
the new statutes, but in the case of ob- 
structions already existing the marking 
is to be done at the expense of the 
airport operator. The only legal obliga- 
tions placed on the owner of the ob- 
struction are that he must permit free 
access to it for the purpose of mark- 
ing, and he must raise no objection to 
a change of its color scheme. 

Oklahoma and New York have joined 


the ranks of states requiring licenses 
from the Department of Commerce for 
all aircraft and pilots operating within 
the state. The New York Legislature 
has also moved to forbid the towing 
of gliders except with Department of 
Commerce permission, and to restrict 
parachute jumping for exhibition and 
test purposes. Planes carrying pas- 
sengers for hire in the state are required 
to adhere strictly to air traffic regula- 
tions, including the ruling made by the 
Department of Commerce more than a 
year ago that a transport plane must 
land immediately when a low ceiling 
forces it below 500 ft altitude. 


Department of Commerce, 
announcements 

Efforts of the Department of Com- 
merce to protect not only the safety of 
airplane pilots and passengers, but also 
the safety and comfort of the population 
over which they fly, are evident in 
action taken recently by the Aero- 
nautics Branch. Pilots are warned of 
precautions which they must take when 
parachute exhibition jumps are made 
from their planes to ascertain the train- 
ing and experience of the jumper and 
to prevent his hopping off over any 
congested area or established airport. 
Disciplinary action has been taken 
against five pilots who caused dis- 
turbance at the Harding Memorial 
ceremonies at Marion and flew too low 
over the crowds assembled there to be 
consistent with public safety. 

Twenty of the 36 Fokker planes with- 
drawn from scheduled passenger service 
early in May have been reconditioned 
by their owners, pronounced airworthy 
and returned to service. The wing cov- 
erings were opened for inspection, re- 
placements and reinforcements of parts 
of the interior made where necessary, 
and the planes now satisfy the Depart- 

Personnel 

Thomas A. Morgan, president of 
North American Aviation, Inc., has 
been elected president of the Curtiss- 
Wright Corporation. 

Randolph F. Hall, formerly of the 
Thomas - Morse Aircraft Corporation, 
and until recently chief engineer of the 
Cunningham-Hall Aircraft Corporation, 
Rochester, N. Y., has resigned from 
that company. 

J. B. Johnson, chief of the Materials 
Branch, at Wright Field, is to be a 
member of next year’s Executive Com- 
mittee of the American Society for 
Testing Materials. 

Squadron Leader J. H. Tudhope, 
Superintendent of Airways of the 
Canadian Department of National De- 
fense, has resigned to become chief 
pilot for the new British Columbia 
Coastal Airways, Limited. 
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A report of aircraft production in the 
United States during 1930 completed 
recently by the Aeronautics Branch of 
the Department of Commerce shows a 
total of 3,437 airplanes with spares 
valued at $34,545,728. This is 753 
more than given in a report of the 
Aeronautical Chamber of Commerce 
issued early this year, the discrepancy 
being due to planes of amateur and ex- 
perimental construction not reported to 
the Chamber. The valuation is ex- 
clusive of engines. 4,356 of which were 
manufactured during the year, worth 
$17,267,793, with additional parts bring- 
ing the total engine value up to $22,- 
396,054. Aircraft equipment, including 
pontoons, propellers, and parachutes, as 
well as lighter-than-air craft combine 
to make the aeronautical production of 
the year total at $61,211,197. 

Since the latter part of May when it 
crossed the previously almost insur- 
mountable 10,000 line, the curve for 
total number of planes legally ap- 
proved for service has followed a con- 
sistently upward course, with only one 


slight setback the third week in June. 
Increasing at the rate of about 50 
planes a week it had almost reached 
10,300 at the end of the first week in 
July. The single decrease is traceable 
to a drop in identified planes in the 
last half of June, for the curve of 
licensed planes has moved steadily up- 
ward, with only one level stretch. 

The upward tendency is equally 
evident in the curves for plane opera- 



tors. The number of licensed pilots 
has been increasing at the rate of 
almost 100 a week, despite one small 
drop the second week in June, and has 
reached a point far in advance of any 
touched before. The curve for student 
permits, after dropping steadily since 
early in May, changed its course and 
at the end of the first week in July 
had regained half the ground lost. The 
curve for licensed mechanics, though on 
the upturn at present, shows no more 

the same level reached at this time 
last month. 


The curve showing the average weekly 
issuance of student permits during the 
spring of 1931 is directly in contrast to 
those of the two preceding years. There 
were sharp peaks in April and May of 
1929 and 1930, but the present year 
shows a variation of only ten points in 
the average number of permits issued 
weekly between April and June, with 
an apparent stabilization at the rate of 
about 360 permits each week. The 
weekly issuance of pilot licenses, on the 
other hand, closely parallels that of the 
previous year, though the current 
averages are 40 to 48 per cent below 
those of 1930. 





The Aeronautical Chamber of Com- 
merce report on production and sales 
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for April and the first four months of 
1931, based on data from 57 airplane 
manufacturers, 20 engine manufac- 
turers, and 10 float producers, shows 
little change in value of total produc- 
tion when compared with the figures 
for last year. The value of aeronautical 
products, including aircraft and engines 
for both commercial and military pur- 
poses, is only 8 per cent below the 1930 
figure, while the value of aircraft pro- 
duced is slightly larger than that of 
the preceding year. This is due to 
military orders, which are more than 
twice 'their former value. Commer- 
cial production shows a decrease in 
unit, as well as total value, reflecting 
the tendency of manufacturers to em- 
phasize their light open models. Figures 
for the individual months illustrate 




even more clearly this trend, the number 
of aircraft produced ranging from 10 
to 50 per cent below 1930, while value 
of product is 25 to 65 per cent under 
the reports for the early months of 

When planes produced on military 
order are included, the total number 
any month this year is never more than 
20 per cent below the corresponding 
figure for 1931. In January 1931, 145 
airplanes were manufactured as against 
163 in the same month of 1930. 
February figures were 172 this year and 
218 last year, the largest percentage 
decrease recorded. Totals for March 
were 235 and 249, those for April 269 
and 273 for 1931 and 1930 respectively. 

Production of engines during the cur- 
rent year has been greater in number 
than last year every month, with the 
single exception of January, percentages 
of difference ranging from 12 to 40. 
One hundred and seventy-seven engines 
were turned out in the opening month 
this year, exactly half the 1930 produc- 
tion. However, in February 1931 the 
figure was 272 as compared with 242 
the previous year, while in March this 
year 427 engines were produced, more 
than 40 per cent in excess of the 1930 
figure of 306, April totals were 390 
and 361 for 1930 and 1931. 

Production this year has shown a 
steady increase in both number and 
value from month to month. Fifty-nine 
planes were produced in January, valued 
at $248,435, while 196 planes worth 
$834,692 is the April record. Delivery 
figures are evidence that no large 
stocks are being accumulated by manu- 
facturers, for in no month this year 
has the excess of production over de- 



livery been greater than nine planes, 
and in March the situation was re- 
versed, nine more planes being delivered 
than produced. 
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Fatigue of aircraft 

The first of two articles on its various 


engine part is seldom due 
i of t' ' 




This is guarded : _ 
tests on structures and block tests of 
experimental engines. Failures arc 
generally due to a repetition of loads. 

In some cases the loads are sufficiently 
high to cause a yielding of the material 
which in ductile metals is accompanied 
by a reduction in area. In the majority 
of cases the stresses cause no apparent 
yielding and no reduction in the cross- 
section at the fracture. Failures of the 
latter type are called fatigue failures. 

the metal although some aeronautical 
engineers still explain them in this way ■ 
and thus lose sight of the contributing 
causes for such failures which are very 


important. Failure is due to the growth 
of one or more cracks caused by local- 
ized high stress often due to flaws or 
minute cracks which were in the un- 
stressed piece. Under the repetition of 
stress tlie crack spreads across the sec- 
tion until the specimen fails suddenly 
due to the high unit stress. A typical 
fatigue fracture is shown in Fig. 1. 
Area A appears smooth and shiny due 
to the rubbing together of the two parts, 
whereas Area B appears rough and 
crystalline, similar to that obtained by 
notching and breaking a bar by bending. 

Fatigue machine* 

Repeated stresses may be tension or 
compression caused either by axial or 


By 

J. B. Johnson 


vestigate the ability of metal to with- 
stand these stresses. The machine in 
which the specimen is a rotating beam 
has been used more extensively than 
any other on account of its mechanical 
simplicity. The R. R. Moore machine 
used at Wright Field, was developed 
primarily for testing light alloys, al- 
though it is equally satisfactory for 
other metals. It is a plain bearing, 
rotating beam machine in which the 
specimen is loaded at two points equi- 
distant from the supports. The machine 
is operated at a speed 
I crankshaft of from 1,700 to 

Rcduo- Fatigue 3 ' 500 r -P m - 

tion limit In this type of ma- 

completely reversed 
each revolution and 
therefore the range 




* shear due to torsional 



calculated from the beam formula -jy 
This formula is used for stresses both 
within and above the elastic range, al- 
though not strictly accurate in the lat- 


Tesl specimen 

The ends of the test specimen used 
in the R. R. Moore machine are tapered 
on the outside to fit the taper in the 
collets and threaded internally for the 
draw bar. The diameter is reduced at 
the middle in order to localize the frac- 
ture in this section. Since the surface 
fibers are subjected to the maximum 
stress, the finish on the surface will 
have an important effect on the results. 

The specimen is ordinarily machined 
or ground and polished with No. 00 or 
No. 000 polishing paper or levigated 
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alumina suspended in water. A polished 
specimen gives the most uniform and 
highest values for fatigue limit but de- 
termination of fatigue limits on speci- 
mens with the surface actually used in 
service is becoming of increasing im- 
portance. This is especially true of wire, 
tube and similar unmachined parts. 

Fatigue character- 
istics of metal should 
be determined by 

specimens using dif- 
ferent intensities of 
stress. Data are 
plotted on log or 
semi-log paper. This 
is called an SN curve, in me semi- 
logarithmic diagram, Fig. 2, stresses 
are plotted as ordinates to a Cartesian 
scale and the number of cycles are 
abscissa to a logarithmic scale. The 
form of the SN curve will depend upon 
the kind of material. Ferrous metals 
generally have a fairly steep slope up to 
approximately 5,000,000 cycles. The 
curve then bends sharply and becomes 
horizontal. This stress is a graphical 
representation of the fatigue limit. 
Specimens at this stress are generally 
run from 10,000.000 to 25,000,000 cycles 
to insure that the fatigue limit has been 
obtained. 

For some of the non-ferrous metals, 
such as duralumin, the change of slope 
is more gradual and no horizontal por- 



tion has been found up to 500,000,000 
cycles. 

The data on the relationship between 
the fatigue limit in reversed bending and 
direct tension-compression (axial load- 
ing) are conflicting. The Haigh ma- 
chine is the most satisfactory type which 
has been developed for axial loading. 



The fatigue ranges found on this ma- 
chine and reported by Gough’ indicate 
that the ratio of the F.L. for direct 
tension-compression to F.L. for flexural 
tension-compression is not constant but 
may vary from 0.75 to 1.00 for different 
materials. Irwin', on the contrary, con- 
cludes that the ratio is always 1.00. 

The fatigue limit in shear as deter- 
mined under cycles of reversed torsional 
loading is lower than the tension- 
compression limit. H. F. Moore’ rec- 
ommends a value of about 55 per cent 
of the latter. 


Characteristics of tests 

Fatigue tests have demonstrated that 
the range of stress rather than the 


maximum stress determines the life of 
the material and that there is a limiting 
range for a given minimum and maxi- 
mum stress. The maximum range of 
stress is obtained by a complete reversal 
from tension to compression. The maxi- 
mum stress for relatively infinite life is 
lowest for this range and is termed the 
endurance or fatigue limit. The ratio 

for this cycle is — 1, designating com- 
pression as a negative quantity. For 
ratio of — 1 to 0 and from 0 to +1 
the maximum stress for infinite life 
exceeds the conventional fatigue limit 
but the range of stress is less than in 
the case of complete reversal. Prof. 
H. F. Moore' recommends the follow- 
ing formula which has been found to fit 



life with stress range r. 

*■ = the range ratio for the cycle using 
the algebraic quotient, that is. 

Min. Stress 
~ Max. Stress 

S - , = the normal fatigue limit when 
r = — 1 (complete reversal). 

This formula is based on the assump- 
tion which conforms with a few test 
data, that the 5“ ma x from a range of 0 
to a maximum stress (r = 0) is 1.5 





Relation to other properties 

Ferrous metals. The chemical compo- 
sition or method of manufacture, that is, 
by open hearth or electric furnace, ap- 
parently has very little, if any, effect on 
the fatigue limit except as it may influ- 
ence the amount of segregation or 
foreign particles in the steel. The com- 
ments of several investigators are prac- 
tically unanimous in this regard and as 
summed up by Gillett and Mack , the 
endurance properties are concordant 
with the tensile strength obtainable and 
are not peculiar to the chemical com- 
position.” 

The fatigue limit bears a much closer 
relationship to the tensile strength and 
Brinell hardness than to the proportional 
limit, yield point, elongation, reduction 
of area or impact strength. It may be 
above or below the proportional limit. 
The ratio of fatigue limit to tensile 
strength varies from 0.40 to 0.60 and 
is often assumed to be 0.50. It is not 
constant, however, as it is affected by 
several variables which may not affect 
the tensile strength, such as, variation 
in structure, presence of seams, blow- 
holes, either internal or external and 
presence of internal strains in the mate- 
rial due to heat treatment or cold work. 

The close relationship between tensile 
strength and fatigue limit is shown in 
Table I. Specimens were machined 
from the main bearing and cheek of a 
six-throw crankshaft so that the forging 


flow li 


rallel to the . 


the specimen. The cheek material 
is worked more in forging and has 
higher tensile strength and fatigue limit. 

The effect of variation in microstruc- 
ture is shown in Fig. 3. The specimens 
were cut from the threaded ends of two 
different types of streamline tie rods. 
The chemical composition in both cases 
conforms to S.A.E. 1050 steel. Speci- 
men A was manufactured from an tt-in. 
hot rolled rod which was heated to 1.900 
deg. F., air-cooled and then reduced in 
three drafts to a i-in. wire. Specimen 
B was manufactured from a similar rod 
which was pit annealed, reduced in two 
drafts to i-in. wire and then quenched 
in oil from 1,450 deg. F. and drawn in 
lead at 1,000 deg. F. 



s of 


Non-ferrous metals. The fatigue limit 
of non-ferrous metals does not show the 
same relationship to tensile strength as 
in the case of ferrous metals. In gen- 
eral, annealed material does not have as 
high an endurance limit as strain hard- 
ened (cold worked) material. The tub- 
ing used for the tests shown in Fig. 2 
was taken at random from stock used 
for manufacturing fuel lines. The cop- 
per tubes were J-in. outside diameter 
by 0.052 in. wall thickness. The dural- 
umin tube was j x 0.035. The physi- 
cal properties were as shown in Table 2. 

The specimens from which the curves 
(Fig. 2) were drawn were machined 
tnd polished on the inside and 


surfao 




with the original mill finish. The re- 
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suits are shown by the circles. The 
slight pits and scratches in the original 
surface reduce the fatigue limit of the 
strain hardened tube approximately 20 
per cent at 10,000,000 cycles. The re- 
duction is less for the annealed tubing 
or 14 per cent. 

The results on polished copper tubing 
agree favorably with results on polished 
specimens from solid bars obtained by 
other investigators, especially for the 
annealed material. 

In the case of pure aluminum, the 
difference between annealed and strain- 
hardened material is less marked. 
Templin" reports 7,000 lb. per sq.in. 
for the former and 8,000 lb. per sq.in. 
for the latter. Heat treatment of dura- 
lumin also affects the tensile strength 
and yield point to a much greater ex- 
tent than the fatigue limit. The 
tests on duralumin tubing shown in 
Fig. 2 were not run much beyond 200,- 
000,000 cycles which may account for 
the comparatively higher value for the 
tubing over the bar stock. 

Fatigue limits cannot be predicted 
from previous results on alloys made 
from the same base metal but with a 
different composition. 

Cold work or heat treatment 

The tensile strength, proportional 
limit and hardness of the metals used 
in aircraft construction are increased- 
by normal cold working such as roll- 
ing, drawing and spinning. Structural 
carbon and alloy steels, duralumin and 
other non-ferrous metals are affected in 
the same way by quenching and temper- 
ing or aging. The fatigue properties 
are also affected. In the case of ferrous 
metals, the ratio of fatigue limit to ten- 
sile strength remains practically con- 
stant provided the specimen is ma- 
chined and polished. McAdam’s* re- 
sults indicate this is true for monel 
metal. In the case of some other non- 
ferrous alloys previously mentioned, 
the ratio is not so constant. 

The methods used in cold working 
often abrade or distort the surface, 
causing scratches and minute cracks 
which reduce the fatigue properties. 
The tests reported in Table 3 were 
made on machined and polished speci- 
mens, and the effect of any original 
surface defects is not indicated. 
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Design trends in 
approved type airplanes 


By Clarence M. Young 

Assistant Secratary of Commerce for Aeronautics 



For almost four years the evolution of American airplanes 
and engines has been under the supervision and general 


control of the Department of Commerce. Every design 
has been checked in detail and approved before it has gone 
into general production for commercial service. What has 
been the course of that evolution? How does payload, or 
maximum speed, or wing loading in 1931 compare with the 
figures for 1929 or 1927? There has been a deal of loose 
speculation on those topics, but relatively little citation . 
of specific evidence. Now the Department has made an 
analysis to determine the facts. The results of their study 
stand in this article by Secretary Young, prepared especi- 
ally for Aviation, which it is our privilege to present. 


continued was used as the starting point 
for development of another model. 

With respect to airplanes, the greatest 
activity in designing new models ap- 
pears to have been in 1929 — at any rate 
the number of approved type certificates 
issued then was greatest. The peak in 
issuance of approved type certificates 
was reached in the third quarter of 1929, 
when 19.2 per cent of all certificates for 
the three and three-quarter years were 
issued. The last three months of 1930, 
on the other hand, provided only 5 per 
cent of the total number of certificates. 

Power loading decline 

However, despite the variations in 
number of certificates issued from month 
to month, the trends in various specific 
phases of designing were found, in most 


k IRPLANE designers in the past 

k four years have been striving 
m for greater speed, with the 


t that tl 


rage speei 


of models receiving approved type o 
tificates from the Aeronautics Branch of 
the Department of Commerce has been 
gradually increasing. Along with this 
increase in speed, however, there has 
been a decrease in the average of pay- 
load carried in comparison with horse- 
power, and also in comparison with 
gross weight. Moreover, there has been 
an increase in the average landing speed. 
These and other trends in design prac- 
tice have been analyzed by the Aero- 
nautics Branch of the Department of 
Commerce on the basis of designs for 
which approved type certificates have 
been issued. The study was an im- 
partial survey of the data as a whole. 
We were not concerned with improve- 


signs, or with the number of craft built 
under any certificate. Rather, we sought 

average trends in airplane designing, as 
indicated by the approved type certificate 
models. 

The material used involved 390 air- 
planes which were awarded approved 
type certificates between March, 1927 
and December, 1930. The first ap- 
proved type certificate for an airplane 
was granted in March, 1927. A some- 
what less extensive investigation of 
engine types involved 65 engines re- 
ceiving certificates between April, 1928, 
when the first engine certificate was 
issued, and December. 1930. The 455 
certificates for airplanes and engines 
were issued to 140 companies. Many 
of the designs are no longer manu- 


To take a specific example — power 
loading declined throughout the period. 
Averages for power loading, and all 

of quarter years over the three and 
three-quarter years period. It was found 
that the trend in power loading had 
been downward in nearly every quarter. 
At the same time, wing loading in- 
creased. In other words, the average 
approved type certificate model for a 
given useful load was being supplied 
with a power plant of greater horse- 
power, and therefore was being in- 
creased in empty weight, an increased 
weight due in part to the heavier engine 
and in part to the stronger structure 
necessary to accommodate it. However, 
this weight was not compensated for by 
an increase in wing area. On the con- 
trary, the wing area remained about the 



same — the increase in power going for 
greater speed. 

This may be illustrated in terms of 
the airplane market, as follows: Many 
airplanes originally equipped with, say, 
200-hp. engines have been revised in 
design until the same models, with the 
same seating capacity and payload, now 
are equipped with engines developing as 
much as 450 lip. For another type of 
airplane, the increase may have been 
from 90 to 225 hp. 

This increase in power, had it been 
accompanied by an increase in wing 
area, would have permitted the airplanes 
involved to carry more payload. The 

maximum speed in mind, and the final 
effect upon payload was, in general, to 

Payload carried has decreased both in 
pioportion to horsepower and in pro- 
portion to gross weight. A study of 
these two trends showed declines in a 
majority of the quarters throughout the 

Designing for high speed at the ex- 


pense of payload, of course, is not neces- 
sarily poor practice, since a craft so 
designed may serve admirably for the 
purpose intended. Moreover, the fact 
that the average approved type airplane 
now carries less payload in proportion 
to engine horsepower and in proportion 
to gross weight than formerly, is true 
in spite of the fact that some individual 
designs have been thought out carefully 
with payload as a primary consideration. 
It means simply that a majority of the 
designers submitting new models have 
considered increased speed the most de- 
sirable objective. 

Another study of these two payload 
trends for airplanes of various weight 
classes clearly demonstrated that the 
planes intended primarily as cargo car- 
riers were being designed efficiently from 
that point of view. It was found, by 
studying designs of planes varying from 
1,500 to 24,500 lb., approved in 1929-30, 
that the larger airplanes were most eco- 
nomical and most efficient with regard 
to the ratio of payload to horsepower, 
and payload in per cent of gross weight. 
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With respect to payload as compared 
with engine horsepower, it was found 
that for airplanes of 5,000 to 10,000 lb. 
gross weight, the ratio was approxi- 
mately 3 lb. of payload to one unit of 
horsepower, as compared with about 2i 
lb. per unit of horsepower for smaller 
craft. Above 10,000 lb. there was a 
very slight increase in payload as com- 
pared with horsepower as the gross 
weight increased. 

With regard to payload in per cent 
of gross weight, the larger planes again 
were most efficient. For airplanes weigh- 
ing up to 5,000 lb. the average varied 
between 15 and 20 per cent, with the 
heavier planes rating as most efficient. 
Above 5,000 lb., the percentage of pay- 
load climbed gradually with increase in 

This indicated that the heavy trans- 
port planes had been designed with con- 
sideration for their qualities as efficient 
load carriers, while the smaller planes, 
meant for carrying two or three pas- 
sengers, were planned with less con- 
sideration for their ability to lift pay- 

This phase of the study was con- 
sidered to be of particular interest in 
view of the theory frequently advanced 
that the efficiency of heavier-than-air 
craft must necessarily decrease as size 
is increased. The theory could not be 
said to have been disproved by the 
results of the survey of approved type 
models, but at the same time the study 
did show that designers have not yet 
encountered the difficulties that theory 
forecasts. 

In none of the trends that have been 
mentioned in the foregoing discussion 
has there been any great and sudden 
change. In each case the direction of 
the trend was definitely established, but 
the changes were found to be taking 


Trend to higher speeds 

Likewise, with regard to speed of 
airplanes, the change was not sudden, 
nor was it great. The matter of interest 
in the study was that the trend was 
unmistakably toward higher speed. 

Average high speeds varied during 
the period of survey (averages again 
being computed by quarter years) be- 
tween the approximate limits of 101 and 
137 m.p.h. The speeds are referred to 
as being approximate because they are 
calculated values taken from the designs 
according to an empirical table, and are 
not manufacturer’s claims or actual test 
results of individual models. 

At the beginning of the period cov- 
ered by the survey, the average top 
speed was 117 m.p.h., and at the end 
of the three and three-quarters years 
it was 126. Thus, the actual gain over 
the entire period was approximately 10 
m.p.h. — the lower and higher limits hav- 
ing been touched during intervening 
quarters. There were times when the 
average high speed fell back somewhat, 
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but the general trend was upward. 

The trend in landing speed followed 
that for high speed — the two rising 
together. 

The average trend of design for the 
past four years or so has been, generally 
speaking, in the interest of high speed 
and at the expense of payload and land- 

In the last quarter of 1930 the study 
showed that speed had been gained 
without as much sacrifice as had been 
the case previously. There was an in- 
crease in average speed, and at the same 
time a marked increase in average pay- 
load in per cent of gross weight and 
average payload per horsepower — pre- 
sumably the result of careful and effi- 
cient design, since it would have been 
normal for payload capacity to have 
decreased with the increase in speed. 

Landplanes predominate 

To proceed to another phase of the 
study, it was found that landplane types 
predominated among the approved type 
models. Approximately 87 per cent of 
the total number of certificates issued 
were for landplanes. Seaplanes ac- 
counted for about 7 per cent of the total, 
and amphibions about 4 per cent The 
number of flying boats was less than 2 
per cent of the total. 

Open cockpit planes led cabin planes 
by a large margin at the beginning of 
the period, about 80 per cent of the 
approved types in the first quarter con- 
sidered being of the open type. Con- 
sidering the entire period, however, the 
division between the two types was 
almost equal. To be more exact, the 
average percentage of open types was 
approximately 55 per cent, and of closed 
types 45 per cent. 

Monoplanes were found to have ex- 
perienced a gain in popularity, as far 
as approved type applications were con- 
cerned. Although biplane types led 
among approved type certificates at the 
beginning of the period, monoplane 
types gained rapidly in number, until 
they exceeded biplane types during the 



fourth quarter of 1928. Through 1930 
monoplane types were in the majority 
in each of the quarters. 

Approved engines 

The study of approved type engines 
was concerned with the relative number 
of certificates issued to various types. 
It was found that radial air-cooled en- 
gines led, with in-line air-coolcd, vee 
type water-cooled and vee type air-cooled 
following in the order named. In-line 
air-cooled engines have found increased 
favor with designers, at least to the ex- 
tent that the number of approved type 
certificates for these engines has in- 
creased. This trend points to the effort 
to avoid the frontal resistence occa- 
sioned by the radial type of engine. 

Each of the trends mentioned hereto- 
fore was computed on the basis of actual 
mathematical averages. In addition to 
this, the investigators made a number 
of general observations which were not 
substantiated in this way, either because 
they did not lend themselves to that 
type of treatment, or because the trends 
were so pronounced that it was deemed 



unnecessary to plot points and draw 

For example, it was noticed that new 
uses were being found for metal. Many 
designs were received which involved 
steel tubing fuselages and stamped metal 
parts. In addition, the metal mono- 
coque fuselage appeared in several 

Light plane applications 

Toward the end of the period of the 
study a number of applications for ap- 
proval of light, low-powered airplanes 
were received. These designs figured 
to some extent in the general averages 
for the latter part of 1930, but the ap- 
provals for these types were greater in 
number after the beginning of 1931, 
and the light airplane is really a trend 
of 1931 rather than 1930, as far as 
approval of types is concerned. 

Development of shock absorbing gear 
of increased efficiency has induced many 
designers to abandon the rubber shock 
cord in favor of compression units em- 
ploying rubber, compressed air, or oil 
cushions. With an increase in the use 
of wheel brakes, there has been a 
decrease in the use of tail skids — the 
tail skid being replaced by a third wheel. 

From the standpoint of the public, 
probably the most noticeable innovations 

comfort for transport planes. These 
large craft have been equipped with 
comfortable reclining chairs, reading 
lights, adequate ventilating facilities and 
other features intended solely for the 
immediate benefit of the passenger. 

Each change that has been made in 
designing, whether a small matter such 
as a cabin fitting, or a substantial one 
like a change of structural design look- 
ing toward increased speed, was made 
with the idea of improving the airplane, 
making it more efficient, and better 
equipped to perform its task of provid- 
ing speed and directness of route in air 
transportation. 
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Nine days 


around the world 

Mechanical aspects of the 
great flight, — equipment, 
preparation, and servicing 


T HE great achievement of Wiley 
Post and Harold Gatty con- 
trasts strangely with the only 
previous successful attempt to 
fly around the world. Only seven years 
ago it took an expedition of the United 
States government more than five months 
to complete its circumnavigation. Post 
and Gatty, as the whole world knows, 
did it in less than nine days. Great as 
was the difference in time, however, 

the conditions under which the flights 
were prepared for and made, differences 
corresponding to the difference between 
a government with unlimited resources, 

toils of political machinery, and a pri- 
vate expedition planned by men who had 
only themselves to depend upon and who 
were habituated to the lifelong necessity 
of making limited money and means go 
as far as possible. 

Post and Gatty sent out no advance 
parties to make arrangements for them. 
They depended on the normal facilities 
of the countries that they visited. They 
used stock equipment with a minimum 
of alterations, — only those which were 
absolutely indispensable. Having no 
governmental connection, the political 
questions which were so complicated 
when the Army flight was made, dis- 
turbed them not at all. American non- 


did not prevent them from crossing 
Russia. Arrangements were made 
through Amtorg, the Russian trade 
representatives in New York, and were 
effective in preventing any delays over 
passports or other formalities. In 
Russia and the other European coun- 
tries regular airports and services were 
used, and very little was done in ad- 
vance to prepare for the Winnie Mae’s 
arrival. Language difficulties, naturally 
somewhat acute, were solved by aviation 
authorities in Moscow when they wrote 
out for the pilot the Russian equivalents 
of all the requests and instructions that 
he thought he might want to convey to 
his helpers at the Siberian stops. 


Stock model plane and engine 

The plane was a stock Lockheed Vega 
built early in 1930, and was the same 
that was used by Post in winning the 
non-stop race front Los Angeles to 
Chicago in the National Air Races last 
year. A special hatch about three feet 
by two was cut from the top of the 
fuselage just at the trailing edge of the 


wing for the use of the navigator. The 
panels of the hatch swung inward, and 
a wind shield swung up to protect Mr. 
Gatty while taking sights. 

In preparation for the flight most of 
the seats had been removed from the 
cabin and an extra gasoline tank in- 
stalled in their place. Other tankage 
was standard, and the total gas capacity 
was 540 gal. A 30-gal. oil tank was 
used. The fuel feed from the w'ing 

hand wobble pump for use in case of 
emergency, which did not arise. The 
fuel system had the usual control by the 
pilot through a three-way valve, permit- 
ting the drawing of fuel cither from the 
fuselage tanks or from those in the 
wings. The NC license which the plane 
had originally borne was cancelled when 
the structural changes were made, and 
a restricted license replaced it. 

Pilot and navigator, their compart- 
ments separated by the big fuselage 
tank, communicated through a speaking 
tube about five feet long. In the latter 
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stage of the flight, Mr. Post’s hearing 
had been affected by the constant roar 
of the engine and thereafter messages 
were passed to and fro along a wire. 

The power plant was a Pratt & 
Whitney Wasp, completely standard ex- 
cept for the replacement of the usual 
7 to 1 blower by one geared 10 to 1, 
which raised the output to 525 hp., and 
converted the engine from a Series C 
to a Scries SC on the manufacturer's 
list. The change of gears was made on 
the West Coast just prior to starting 
for Roosevelt Field and at that time the 
engine, first shipped from the factorv on 
May 20, 1930, had had 245 hours of 
service, including the non-stop flight 
from California to Chicago during the 

standard except for the elimination of 
a starter, which was left off to save 
weight. The engine was started by 
swinging the propeller, and that opera- 
tion caused one minor mishap which 
might easily have been very serious. 

The supercharging effect of the high- 
geared blower required fuel of excep- 
tional quality. The gas used every- 
where except in Russia was Stanavo 
specification and had 3 c.c. of ethyl fluid 
added to each gallon to give it an anti- 
knock rating of 87 on the octane scale. 
The gasoline furnished in Russia 
was excellent, but contained no ethyl 
fluid. To meet that exigency the center 
wing tank was filled with ethyl gas at 
Berlin and was used without refilling 
for all take-offs from there to Nome. 
After getting into the air the engine was 
switched over onto another tank con- 
taining the Russian gasoline and throt- 
tled back to 1,700 r.p.m., at which speed 
no ethyl was necessary to prevent de- 
tonation. Thermocouples, reading the 
cylinder-head temperatures, gave warn- 
ing if detonation conditions were too 
nearly approached. At full throttle, the 
supercharged engine turned the metal 
propeller, 9 ft. 2 in. in diameter and with 
a 21i-deg. pitch setting, at 2,200 r.p.m. 
in level flight. 


Extra navigational aids 

A number of extra navigational aids 
were carried. The normal complement 

flying was modified by the elimination 
of the ordinary turn and hank indicator. 

tional gyro being used instead. The two 
gyro instruments contributed a total 
weight of 164 lb. The directional gyro 
serves essentially the purpose of a gyro 
compass, but has its correcting and self- 
aligning devices omitted and can be set 
for any course. Independent of rough 
air and of banking of the plane, it is 
nevertheless capable of wandering gradu- 
ally from its true indication, and has to 
be checked up periodically against a 
magnetic compass. Two Ritchie aperi- 
odic compasses were used for basic 
reference. There was no magneto or 
earth inductor compass. Navigation 


proper was done with a drift indicator, 
Gatty's invention, and a bubble sextant. 

The engine had shielded B. G. plugs, 
the first time that shielded plugs have 
been used on any of the great spectacular 
flights. They were of course intended 
to help the radio along, but the radio 
installed was of very low power and 
practically no use was made of it 


Few mechanical needs 

The story of the mechanical teatures 
of the flight itself and of the servicing 
work before, during, and after is almost 
too simple to require telling. The ma- 
chine was practically ready to start for 
Europe when it arrived at Roosevelt 
Field from Oklahoma and the only pur- 
chases during the weeks of waiting on 
the weather were fuel, oil and tires. 
The latter, of high-pressure type, gave 
a considerable amount of trouble during 
the period of preparation, but none dur- 
ing the flight itself. 

At Harbor Grace, valve clearances 
were checked but no work was done. 
From the time of leaving New York 
until the arrival at Khabarovsk, 9,010 
miles away, servicing consisted of re- 
filling the gas and oil tanks and giving 
the usual attention to rocker arms and 
other parts normally receiving daily 
lubrication, — nothing more. At Kha- 
barovsk the Russian oil, which was 
considerably inferior in quality to their 
gasoline, began to tell and six plugs 
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were changed. That made deep inroads 
on the supply of spare parts, as the 

the flight was a standard tool-roll and 
a complete set of plugs. 

At the next stop, Solomon Beach just 
outside of Nome, the only structural 
damage of the flight was suffered when 
one wheel dropped into a hole in the 
field while taxiing, bending the cowl 
over the wheel and one blade of the 
propeller. The propeller blade was 
straightened out and Mr. Post was quite 
willing to go on to the finish with it, 
but on arriving at Fairbanks Alaskan 
Airways, the Pratt & Whitney service 
representatives in that part of the world, 
produced and installed a new pair of 
blades. It was at Fairbanks that Mr. 
Gatty's shoulder was injured by being 
struck by the propeller while cranking 
the engine. At Fairbanks, also, the oil 
was changed. 

The nine days over and Roosevelt 
Field regained, the plane needed no at- 
tention before starting for the West. 
The regular twenty-hour check was 
given the engine, with no replacements 
found necessary except a new set of 
plugs. The compression, according to 
the man who supervised the work, was 
perfect, the connecting rods all in proper 
condition, and the valve gear free from 
any undue play. Plugs that had gone 
all the way from Roosevelt Field to 
Roosevelt Field again showed an in- 
crease in gap of 0.014 in. 
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It can be done. Though flying club operation has not attained much success 
in this country, the experiences of a number of individual groups convince us 
that the method is fundamentally sound. Many clubs have come and gone; 
the N.A.A. plan and those of certain manufacturers have been greeted with in- 
difference, while through it all the splendid record of the British and Canadian 
clubs has stood as an inspiration. There must be a right way to operate a 
club, or none would have survived. This article, based on what some have 
actually accomplished over a period of time, indicates a real opportunity. 
Mr. Moodie is no mere theorist. He has successfully practiced what he preaches. 


Reaching a private market 


T O ONE who has been a sales- 
man in the field, it seems that 
in order to sell airplanes it is 
all too necessary to sell avia- 
tion first of all. The response; “I’ll fly 
if I can keep one foot on the ground,” 
though trite still indicates the attitude 
of a large proportion of the public. 
The ability of the salesman to replace 
this feeling with a faith in both the 
safety and desirability of flight deter- 
mines whether or not he is able to in- 
terest the uninitiated in a personal 
airplane. 

The great majority of the ultimate 
users of personal planes are at present 
uninitiated. Greater effort should be 
made to reach them directly rather than 
to rely on the development of prospects 
through commercial operators or among 
those who learn to fly at various schools 
throughout the country. Of those using 
aviation facilities now, the patron of the 
scheduled airline may not find it con- 
venient or economically sound to buy a 
plane for pleasure and business. The 
man who takes a flying course more 
often has the idea of using his knowl- 
edge professionally than of owning a 
plane. And, anyway, to spend from 
$200 to $4,500 at a flying school merely 
to be able to pilot one’s own plane is not 
economically justified. 

It is, of course, not as simple to learn 
to fly as it is to drive a car. Neither 
is it possible to find as much use for a 



with flying clubs 


By Edmund L. Moodie 


plane as for an automobile and the cost 
of owning a plane is as high if not 
higher. However, it does not follow 
that the ordinary individual has no use 
for a plane, nor that he should wait 
until its operation becomes simpler and 
until he can put it to as much use as 
he can an auto. To do so deprives him 
of a form of recreation and personal 
transportation that has 
conspicuous advantages. 

The manufacturer has 
been evading the issue 
by leaving it to the flying 
school and to others to find new users of 
aircraft. The results have not been 
encouraging nor productive of a profit- 
able sales volume. The flying school 



The flying club’s place 

It is suggested that the flying club 
(group ownership) is an outlet that has 
not been properly developed. Though 
much maligned, the flying club is en- 
tirely desirable and workable. It has 
never really been given a fair oppor- 
tunity to take its indicated place in this 
country’s aviation layout. It is becom- 
ing more and more evident that the 
failures of most group ownership proj- 
ects in recent years have resulted from 
factors which should be entirely avoid- 
the light of contemporary 


financial responsibility or 
backing, poor business 
management, lack of 
proper professional super- 
coverage, lack of encour- 
agement from the indus- 
try, and the downright 
disparagement of the idea 
poured forth freely 
by commercial operators. 

of most club attempts. 
Obviously, failures from 
these causes reflect not 
a bit on the idea itself 
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but merely emphasize where improve- 
ment can and must be made. 

Cooperative ownership is based on 
the recognition of the fact that there 
frequently is not, at present, sufficient 
justification for individual ownership. 
The training necessary involves a long 
period of time and the expenditure of 
a comparatively large sum 
of money. One advantage 

of cooperative ownership 

is that it interests those 
who might not care to 

fession, though it is often 
difficult to organize a group 
of individuals having mu- 
tual interests and equally 
capable of assuming the 
responsibilities of joint op- 


A distinct obstacle is the 
impression that the group 
plan interferes with the 
nusiness of the local airport by taking 
away potential students of the local 
school. Commercial operators almost 
universally frown on the flying club. 
An analysis will usually reveal, how- 
ever, that those who become interested 
in a group plan would not he interested 
in a flying school course. They are 
interested in learning to fly only if it 
paves the way to individual ownership 
and provides not only familiarization 
with the art of flying but with some 
of the problems of ownership. 


Benefit to local operator 

In reality there is an advantage to 
the local operator in that the burden of 
ownership is shifted from his shoulders 
to those of the real users of the plane, 
and he can still sell his services as an 
instructor at the usual rate and derive 
an income from the sale of hangar 
space, repair service, oil and gas. Even- 
tually he will be called upon to sell 
additional equipment to the group or to 
individuals within the group. The re- 
sult will be to place him in a position 
comparable to that now held by the 
small-town garage in the automobile in- 
dustry — commonly carrying its over- 
head by the sale of storage, repair 
service, oil and gas. — deriving a profit 
from the sale of automobiles. 

To the manufacturer who assists in 
the formation of plane-owning groups, 
there are the benefits to he derived 
from direct contact with the real and 
ultimate users of aircraft. At present, 
his contact is with the commercial 
operators. The needs of the operator — 
even those of the flying school — are not 
those of the private owner. The in- 
dividual wants a plane which appeals 
not only from the standpoint of economy 
and performance, but also from the 
standpoint of appearance, comfort and 
usefulness as a means of cross-country 
travel. The flying school may want a 
plane that is easily maneuverable, but 
the plane that maneuvers easily may 


; be ; 


i fly 


i comfortable 
country as one more stable. The flying 
school is not interested in appearance 
and quality of finish as much as in 
ruggedness and ability to withstand 
hard service. The private owner is in- 
terested in a plane for individual use: 
the flying school is interested in a plane 
that will find a diversi- 
fied use. 

The manufacturer does 
■ ~ not sell the private owner 

when he sells the air- 
port operator or the flying 
school. The manufacturer 
• Individ- cannot reasonably expect 
line pro- a product that meets the 
dv»ir- needs of the commercial 
utrvrufi operator to appeal equally 
linn" »-m 10 t * le P r ' vate owner. This 

nnurrnt has ' ,ee " frequently dem- 
onstrated. The planes that 
have appeared on the 
market to be sold to 
sclioo's and commercial operators have 
not been widely accepted for pri- 
vate ownership. Planes expressly for 
the private owner have not met with 
approval from the commercial opera- 
tors. The solution for the manufacturer 
of the latter is, therefore, to ignore the 
commercial operator — even the flying 
school — and sell to the individual or to 
a group, bearing in mind of course that 
the group must have a plane it can learn 
to fly as well as to go places in. 

It is possible to insure such equipment 
against accidental damage so that the 
problem of having a member of the 
group destroying the property of the 
rest beyond replacement is not insur- 
mountable. Even for small groups, in- 
surance is desirable. The man who 
damages his own property can replace 
or repair it at such time as his finances 
will permit. It however, it is the prop- 
erty of a group it must be repaired or 
replaced at once or the whole group 
suffers because of the financial condi- 
tion of one person. 

The average individual in a com- 
munity who can make an initial in- 


Approaching the prospects 

Several methods of approach to those 
within the community who might be in- 
terested in a group project are possible. 
Experience in this sort of work develops 
which methods are best. In large cities 
groups are more difficult to contact. 
The inaccessibility of airports at large 
centers of population and the diversity 
of interests creates special merchandis- 
ing problems. In general, it may be 
said, however, that the flying club mar- 
ket in large cities is confined to those 
living adjacent to a given airport and 
that the smaller communities lend them- 
selves best to group development. 

It is recommended that the initial cost 
include the insurance premium (pre- 
ferably paid by the manufacturer) for 
full coverage on the plane for six 
months or a year. Based on a group of 
twelve, the initial cost of an average 
modern production plane suited for non- 
professional use, will thus be in the 
neighborhood of $300 per person. Few 
factories at the present time have built 
up a really useful dealer organization 
and. inasmuch as this type of selling is 
development work, it should be handled 

directly by the manufacturer. The 
dealer can he protected on subsequent 
sales that he may effect. 

The inclusion of the insurance pre- 
mium as part of the cost of the plane 
gives a figure closely approximating the 
retail price, and the manufacturer need 
factory price, 
the list price 
m is paid by 
added induce- 


t the 


the manufacturer as a 
ment to the local group. Any margin 
between the list price and the factory 
price not taken up by the cost of in- 
surance helps defray the expense of this 
method of selling. 

During these so-called hard times it 
is not easy to find ten or twelve worthy 
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It is possible to point 01 


to the local 
group plan 
will provide additional revenue that 
might not otherwise be forthcoming. 
' ive members of the 


citizens desirous of being indoctrinated and beyond the capacity of the in- cling t< 
in aviation technique who have sufficient dividual at any particular stage. The hood to 
cash in the bank to make an immediate president of the Malone (N. Y.) Aero 
outlay of $300. Credit can be sought Club, Clarence Dufort, found time to 
through the finance companies now op- get a limited commercial license and 
crating in the aviation field, or the local then did passenger carrying for the club 
bank may be asked to cooperate and at and by last autumn had piled up over 
least one-half to two-thirds of the 200 hours. He estimates that it cost 
amount involved can be borrowed from him between $4.50 and $5.00 per hour present Ausable (N. Y.) Flying Club 
the bank on three to twelve-month for the 200 hours necessary to enable had never even been in a plane prior to 
paper. This is accomplished by having him to get a transport license. the formation of this club and only three 

the group sign a joint note payable to The first year's expenses for an ab or four of the others had considered 
the bank. No security is necessary as initio pilot for 10 hours dual and 20 taking instruction. At its worst the 
there can and should be enough "good hours solo would total about $500 to flying club provides the local operator 
names” on the note to guarantee to the $600. Expenses the second year would with ten or twelve new students all at 
bank the repayment of its loan. This is be less, with the plane paid for in full, one time. 

not theory. It has actually been worked As the economic justification for use If the community is to take advantage 
out and applied. It is paramount to the of aircraft becomes more apparent and of the airplane, anything that en- 
succcss of the group plan that the in- as the individual's training proceeds courages its development will be to the 
dividuals composing it be able to share the desirability of aircraft as a factor advantage of the local operator. It can 
equally the financial burden of the ven- in his own situation will become more readily be seen also that it is possible 
A payment of at least $100 in apparent. Since it is obvious that the for the local operator to develop group 


cash from each one is necessary in time is not far distant when use of ownership' within his community oi 
order to establish a certain basis of planes will be common-place, it behooves own account, 
financial equality, although of course the individual to learn something of its 

the first approach should in any case be possibilities as well as of its limitations. j he manufacturer's burden 
made to persons whose interests and The best way of acquiring this knowl- ’ 

associations establish a certain social edge in its most usable form is to get The organization of groups places a 
equality and congeniality. If a prospec- it first hand. definite burden on the manufacturer, as 

tive member of the group can raise $100 he has to take on the task of reaching 

in cash it is fairly certain that he will «» the ultimate user of aircraft instead of 

be able to carry the other obligations. If 1 leaving that task to the local operator 

he defaults, on the other hand, it is a Any club should have certain “club” and to the flying school. It seems 

comparatively simple matter to find a features, the most important of which is apparent, however, that the local agen- 
substitutc. It can be provided in the social activities. The average flying cies have failed as a factor in distribu- 
by-laws of the organization that anyone club has ignored this phase, stripping tion and a policy of direct-to-consumer 
defaulting loses what he has paid in the project to the bare skeleton of merchandising will provide the support 
and the money is applied to the amount cooperative ownership. This not only required for a more effective distribu- 
expected of the one who comes in to endangers the solidity of the group, tion. It has been well established in 
take the place of the defaulter. since any group depends in generous other types of industry that chain stores 

In addition to the initial fee of $100 proportions upon the congeniality and and other direct outlets from the fac- 
there should be a monthly payment of close associations of the individuals, but tory to the consumer have effected 
$15 to $25 for about one year to retire robs the operations of the group of a definite economies and more efficient 
: which has been discounted, great deal oi pleasant relations. The distribution. The development of group 


The rate for dual will be about $10 tc - ,.... 

$15 an hour and $5 or $6 for solo. The British Empire furnish impre: 
club may lose money on the dual rate amples of the part social activi 
n the solo and play. 


but should ir 


build up a reserve w 


n be held as 


i of the ownership by llte manufactur 
step in merchandising practice , 
by experience in other and older phases 
of commercial activity. It has obvious 


replacement of equipment, or 
purchase of additional equipmc 
instructor will be paid by the hou 
of the money received for dual and the c 
services of the local pilot or airport : 
operator can be enlisted on such a basis. ’ 

Hout much should it cost? 


The personnel constituency of the advantages in that it brings the mat 
nil me group, therefore, becomes of first rank facturcr into direct contact with the 
ar the importance. The individuals must be ultimate purchaser of his product and 
The congenial as well as financially able to allows him to become familiar with the 
:t the obligations involved. In some needs and desires of that user. It pro- 
imunities such groups already exist vides a direct sales contact which is not 

I merely need to be enthused over as expensive to maintain as is the estab- 

. flying as a sport and means of pleasant lishment of factory branches. The cost 

travel. In others, the group must be of sending men into the field to center 

assembled. Service associations, the their activity on the formation of flying 

chamber of commerce, and banks are clubs docs not involve the overhead of 

The weekly expenditure for flying among the larger organizations within branch offices unless and until the need 
time depends on the individual and the which individuals or groups may be for such branches develops, 
extent he avails himself of the op- recruited. In short, the much misunderstood 

portunity to fly. It probably will aver- One of the most difficult obstacles to flying club merits the serious considera- 
age at least $5 — one hour — but there is be overcome in the formation of the tion of the aeronautical industry, now 

no limit to the top sum. If aviation is local club is the opposition of the local more than ever before. It involves a 

here to stay and if private ownership is operator of the airport or flying school, change in merchandising policy but one 

coming, it stands to reason that the As pointed out before, he fears it may that is in keeping with the times. Group 

person who takes up aviation at the interfere with the development of his ~ J: -- J ' • - 

present time with the thought of de- school, or may interfere with develop- 
veloping it for his own use is in aviation ment of his agency for a particular 
to stay; and the amount of money that make of plane, especially if the club 1 
he will spend depends only on his own decides against his particular make for 
rapacity or desires. At the same time its first purchase. Many operators, ■ 
ran be pointed out that there is no moreover, are not awake to the chang- 


requirement for spending money above ing trend within the industry and still comes simpler. 


ership has its disadvantages but it 
s particularly useful in aviation mer- 
chandising to develop a market that 
annot otherwise be reached, just as it 
i useful to the individual as the most 
dvantageous means of taking up avia- 
"1 the piloting of aircraft be- 
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Reducing 

fire 


Paradoxical as it may seem, it is sometimes possible to save 
money by spending it. This is particularly true where pro- 
tection against losses by fire is involved. The accompanying 
article shows how National Air Transport obtained a re- 
duction of 80 per cent in fire insurance expense by spending 
$24,000 for a fire protection system. 


insurance costs 


By 

James P. Wines 


R 




it the 


ago Municipal Airport has 
been achieved by National Air Trans- 
port, Inc. This saving effected by the 
operator of the New York-Chicago- 
Dallas air mail and passenger line is the 
result of the installation of one of the 
most complete sprinkler systems to be 
found in the country. 

The plan of the fire-fighting system 
was evolved by Ralph H. Higgins, con- 
struction engineer of the airline, with 
the aid of Francis E. Slater, Manufac- 
turers’ Mutual Fire Insurance Company 
engineer. The insurance company is 
one of the Factory Mutual group. The 
equipment was supplied by Viking Au- 
tomatic Sprinkler Company which han- 
dled the actual work of laying out and 

Mr. Higgins’ idea was “to provide 
water when and where it is needed, and 




in sufficient quantities to cope with the 
most severe blaze.” No expense was 
spared. The system cost approximately 
$24,000. In a comparatively short time, 
however, the reduction in insurance 
rates will more than compensate for 
this expenditure, for the buildings and 
equipment at the Chicago port are 
valued at $500,000. 

National Air Transport occupies 
three adjoining hangars along the Cicero 
Avenue boundary of the field. Each has 
a two-story lean-to on the street side. 
The construction of these buildings is 
not out of the ordinary, save for the 
fact that the hangars are separated by 
single 14-in. brick fire walls. Else- 
where the walls are of 12-in. brick. The 



hangar roofs are of wood, and are sup- 
ported by trusses. In the north hangar 
these are of wood, and in the other two, 
steel. The lean-tos have flat wooden 
roofs and fibre board ceilings. 

The north hangar, or building No. 1, 
is 80 ft in width and 140 ft. in length. 
This structure and its lean-to, which 
measures 3Qxl00 ft., house the plane and 
overhaul shops, the instrument labora- 
tory, stock room, radio department, pro- 
peller testing shop, boiler room and 
pump house. There is also a dope room, 
sealed off from the rest of the building 
by 12-in. fire walls. 

With the exception of the pilots’ quar- 
ters and the operations office, located on 
wooden galleries suspended from the 


steel roof trusses, the whole of the cen- 
tral hangar is devoted to the servicing 
and storing of planes. Although 160 ft. 
across the front and 120 ft. deep, there 
are no interiors supporting columns in 
this structure, making it possible to 
house the new Ford tri-engined craft 
that N.A.T. is using in its passenger 
carrying operations without difficulty. 
The 30x80-ft. lean-to behind the build- 
ing is occupied by the general offices of 
the transport line. 

No. .3 hangar is the smallest of the 
group, measuring 80x100 ft. It has a 
gallery at the rear, which has been 
turned over to the photographic depart- 
ment, but otherwise the structure is 
utilized for storing planes. The lean-to 
at the back is the full width of the 
hangar and 20 ft. deep. The ground 
floor is devoted to a passenger station, 
used by both N.A.T. and Boeing Air 
Transport, and to quarters for the me- 
chanics. The second floor houses the 
airport station of the U. S. Weather 
Bureau. 


Closed head sprinklers 

The sprinklers installed by N.A.T. 
are all of the closed head type, which 
of course operate independently. The 
automatic heads are of the standard 
160-deg. and 212-deg. types, having full 
i-in. water openings. The sole dif- 


ference between them is in the melting 
point of the links with which they are 
fitted. Those with the 212-deg. links 
are used in the boiler room and at other 
places where the heads come in close 
contact with the steam lines, but by far 
the great majority are of the 160-deg. 
type. 

There arc 1,007 sprinklers in the en- 
tire system. All are of the overhead 
type, and are mounted just below the 
hangar roofs, the ceilings of the lean-tos 
and under the wooden galleries. In ac- 
cordance with the rules promulgated by 
the National Board of Fire Under- 
writers and the Factory Mutual Labora- 
tories for joisted ceilings, no more than 
80 sq.ft, of floor area is allotted to each 
head. There are 336 sprinklers in build- 
ing No. 1, 446 in the central structure, 
and 225 in the south hangar. 

The installation of the sprinklers is 
such that the fire-fighting equipment in 
each hangar forms a separate unit. This 
makes possible the use of a wet-pipe 
system in the north hangar and con- 
vertible wet and dry-pipe systems in the 
other two buildings. The advantage of 
the wet-pipe system lies in the fact that 
it is the most rapid in action. Since 
water under pressure is kept in the lines 
at all times, there is no lag in the func- 
tioning of the sprinklers. As soon as the 
link at one of the heads fuses, the cap is 
blown off and water starts flowing. 
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The objection to the wet-pipe installa- 
tion is that the water in the lines may 
freeze during cold weather if the tem- 
perature of the building is allowed to 
drop too low. Such an occurrence in the 
north hangar, however, is considered 
only a remote possibility by N.A.T. offi- 
cials. The structure is used solely for 
overhaul work, and the sectional doors 
at the front are seldom opened. As a 
consequence, no difficulty has been 
experienced in maintaining a fairly high 
temperature there even in the most 
severe weather. 

The doors of the middle and south 
hangars, on the other hand, are con- 
stantly being opened in taking planes in 
and out. For this reason, the sprinklers 
in these two buildings are operated on 
the wet-pipe principle during the sum- 
mer months and the dry-pipe in the 
winter. In changing from the wet to 
the dry-pipe system, the water is drained 
out of the lilies to the sprinklers, and 
20 lb. of air is substituted. The pressure 
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of the air is sufficient to hold the water 
in check below the 6-in. Tyden dry- 
valves installed in the mains. 

Water from street main 

The water supply is obtained from 
the 12-in. street main, which is joined 
by an 8-in. line to the main of the 
sprinkler system. A by-pass, connected 
to a 1,000-gal. Dayton-Dowd centrifugal 
pump, is provided in this line. The 
pump, driven by a 100-hp., 220- volt 
electric motor, will build up the low 
city pressure to as much as 150 lb. and 
has a maximum capacity of 1,900 gal. 
per min. In addition to the pump, a 
standard Siamese fire department con- 
nection is provided just outside the 
pump room, a 4-in. line connecting it 
with the 8-in. sprinkler main. This 
makes it possible to increase the flow of 
water into the system, over and above 
the output of the pump, by the attach- 
ment of hose lines from one of the city 
fire engines. 

For the purpose of keeping the water 
in the sprinkler system under constant 
high pressure, three 4,000-gal. tanks 
having a single lead into the 8-in. main 
are mounted above the pump room at the 
back of the north hangar. Each tank is 
filled with water to three-quarters of its 
capacity. This water is maintained un- 
der a pressure of 85 lb. The air com- 
pressor has been installed in the boiler 

With the opening of one of the 
sprinkler heads, water is drawn off from 
the tanks. This continues until the 
aii pressure is reduced to 80 lb., when 
an automatic switch throws the pump 
into action. A regulator on the switch- 
beard controls the operation of the 
pump, so that the pressure maintained in 
the system is from 80 to 100 lb. This 
can be raised to 150 lb., the maximum 
the pump will deliver, by throwing out 
the regulator through the use of the 
manual control that has been provided. 

One end of the 8-in. main runs from 
the pump room into the north hangar, 
where it is joined to the sprinkler sup- 
ply lines. The other end is carried out 
underground. It branches after leaving 
the pump room, a continuation of the 
8-in. line taking water into No. 2 
hangar, and a 6-in, line carrying it to 
No. 3. The mains are placed under- 
ground to prevent freezing, and also 
to avoid possible destruction in the 
event one of the buildings should col- 
lapse during a fire. 

The dry valves 

Because of the construction of the 
dry valves, 20 lb. of air pressure in the 
sprinkler lines is sufficient to hold the 
water in check when the systems in 
No. 2 and No. 3 hangars are being 
operated on the dry-pipe principle. The 
feature of the dry valve is its over- 
balanced clapper, which flies into the 
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wide open position as soon as the air 
pressure is reduced enough to permit 
the slightest seepage of water past the 
air seat. Yet 10 lb. of air will hold back 
60 lb. of water pressure, since the air 
seat has six times the area of the water 
seat. It will be seen that the construc- 
tion of the dry valve eliminates the 
danger of water columning. 

As a means of hastening their opera- 
tion. the dry valves used in the N.A.T. 
system are equipped with Tyden valve 
exhausters. The exhauster is a device 
to provide an additional avenue of 
escape for the air in the system when a 
sprinkler head opens. 

One of the features of the device is 
its automatic shut-off. As soon as the 
dry valve opens, water is admitted to a 
small port behind the shut-off dia- 
phragm, which operates two plungers. 
One of these causes the exhaust valve 
to return to its seat, while the other 
closes the shut-off valve, preventing any 


water from entering the chambers of 
the exhauster. 

To facilitate drainage of the sprinkler 
lines in the middle and south hangars 
when changing to the dry pipe system, 
the horizontal piping is pitched a quar- 
ter of an inch in every 10 ft. This pre- 
cludes the possibility of water becoming 
trapped in the system, but no matter 
how carefully the lines are drained, it 
is impossible to prevent a certain 
amount of moisture condensation. For 
this reason, two j-in. drum drips are 
provided in No. 3 hangar and four in 
No. 2. The drum drips consist of two 
valves with a chamber between, making 
it possible to drain the moisture con- 
densing in the systems from time to 
time with only a negligible loss of air 
pressure. The drips are installed at the 
ends of pipe lines dropped down from 
the roof mains to within a few feet of 

Hose lines 

Aside from placing the drains where 
they arc readily accessible, there is an- 
other highly important reason for the 
six pipes brought down from the hangar 

Each line is equipped with a hose 
connection, 75 ft. of 14-in. hose, a rack 
to hold it, and a j-in. nozzle. Two 
more hose lines, similarly connected to 
the roof mains, are to be found in the 
north hangar: but there are no drum 
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drips below the connections, since the 
sprinkler system in that structure can be 
operated only on the wet-pipe principle. 

Two wall hydrants furnish a means of 
attacking a fire in the N.A.T. buildings 
from the street side. One of these, 
which has a four-way manifold, has 
been placed outside the pump room near 
the fire department connection. Water 
for this hydrant is obtained directly 
from the 8-in. sprinkler main, and is 
controlled by a valve in the pump room. 
The other hydrant, installed outside the 
lean-to at the back of No. 3 hangar, 
takes its water supply from the 6-in. 
branch of the main before it reaches the 
dry valve. This hydrant has a two-way 
manifold and is controlled by a nearby 
valve. Suitable lengths of 2i-in. stand- 
ard fire department hose are provided at 
each of the two hydrants. 

Nozzles on roofs 

Besides the sprinklers, the wall 
hydrants, and the fire hose, National 
Air Transport has a 3-in. monitor 
nozzle on the roof of each of its hangars. 
These have been installed to prevent the 
spreading of fire to the N.A.T. buildings 
from any of the nearby structures on 
the field, or from the wooden dwellings 
across Cicero Avenue and likewise the 
spread of fire from one hangar roof to 
another. Capable of throwing their 
streams a distance of 250 ft., the three 
nozzles afford the utmost in protection, 
not only to the N.A.T. hangars but all 
other structures within range. A 4-in. 
Siamese hose connection near each of 
the monitors is also provided. Five hun- 
dred feet of 2i-in. hose is kept on the 
roof of No. 3 hangar for attachment to 
the connections. 

Six-inch lines carry the water di- 
rectly from the centrifugal booster pump 
to the monitors and roof hydrants on 
No. 1 and No. 2 hangars! Shut-off 
valves for these are to be found in the 
pump room. The 6-in. supply line for 
the equipment on the roof of building 
No. 3, however, is a branch of the line 
running from the underground main to 
the wall hydrant at the back of the 
lean-to. The flow of water in the line 

structure°' led ^ “ Va ' Ve inside the 

The separate shut-off valves allow 
drainage of the water in the piping to 
the roof equipment with the advent of 
cold weather. They also make it pos- 
sible to stop the flow, preventing a loss 
of water, should a break occur in one 
of the lines during a fire. 

There are two 40-gal. foam carts pro- 
vided in each of the smaller hangars and 
four in the central structure. In addi- 
tion, a large number of 2$-gal. foam ex- 
tinguishers and Pyrenes are ranged 
about the walls. In No. 2 hangar alone, 
there are 35 pieces of this type of equip- 

A fire alarm system, as complete in 
every detail as the fire-fighting equip- 


ment, is provided at the N.A.T. head- 
quarters. There are but two automatic 
alarms, however. These are Tyden 
water motor bells, attached to the dry 
valves in No. 2 and No. 3 buildings. 
The opening of a sprinkler head in 
either one of the structures will cause 
the bell in that hangar to start op- 
erating. 

The company employs a night watch- 
man, but a fire originating in No. 2 or 
No. 3 unit after he had made one of his 
hourly rounds might gain considerable 
headway before it was discovered, were 
it not for the bells. 

The fire alarm system is manually 
operated with the exception of the water 
motor bells. Push buttons of the ordi- 
nary door bell variety are provided at 
seventeen strategic points in the N.A.T. 
hangars and their adjoining lean-tos. 
There is also a push button in the 
unsprinkled Boeing hangar to the south 
and the field post office to the north. 
Each button has its own signal and 
operates the large 110-volt horns that 
have been installed in the hangars, as 
well as a bell mounted on the switch- 
board in the general offices. 


Fire brigade organization 

A complete fire brigade has been or- 
ganized among the N.A.T. employees. 
Under Mr. Higgins, who is chief, 
are four assistants. Next in line is 
the battalion chief in charge of No. 2 
and No. 3 hangars. He has one assist- 
ant in charge of a crew of six men 


I N ORDER to maintain an instantly 
readable record of the production of 
the 1,500 parts entering into the con- 
struction of Boeing airplanes, the ac- 
companying card has been developed. 
At the end of each day the work com- 
pleted by the various shops is checked 
by the inspection department and the 
shop report forwarded to the production 
office, where it is recorded for quick 
reference on these 2x8-in. cards devised 
to fit into an I.V.I. file made by the 
Remington-Rand Company. 
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whose duties are to remove the planes 
from the hangars. Another assistant is 
in charge of the two men assigned to 
each of the chemical carts and hose 
lines. There is a similar organization 
in No. 1 hangar, except for a crew de- 
tailed to remove planes. It will be re- 
membered that No. 1 unit is occupied 
by the various overhaul shops. 

A third battalion chief is in charge of 
the 2j,-in. hose lines and the monitor 
nozzles on the roofs. Like the bat- 
talion chief in the north hangar, he has 
one assistant. Under these two are 
nineteen men assigned to the hose lines 
and hydrants on the street side of the 
buildings, three men detailed to operate 
the monitor nozzles, and five men to 
handle the 500-ft. hose line on the roof. 

In view of the smaller force avail- 
able at night, Mr. Higgins has ap- 
pointed but one battalion chief in the 
evening crew and one in the morning. 

National Air Transport holds fire 
drill at its Chicago headquarters regu- 
larly once every two weeks : it tests the 

the roof at noon every day; the cen- 
trifugal booster pump is turned over 
once every two days; the Pyrenes are 
dumped and refilled every six months, 
and the foam extinguishers every year ; 
the entire system is inspected every 60 
days by the insurance company. 

It is surprising that more trans- 
port lines, faced with the necessity of 
paring down expenses, have not taken 
advantage of this method of reducing 
fire risks and cutting costs. 


The left side of the card is devoted 
to part number, part name and quantity, 
while the right hand side records the 
various shops, designated by letters, 
through which the part is to pass. Each 
of the ten sub-divisions above each 
shop letter is filled in with red pencil 
when one tenth of the total number of 
parts of the entire lot has been com- 

By this method an instantaneous 
picture of production progress is avail- 
able at all times. 



A card for production control 
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Some recommended practises for the maintenance of this highly important equipment 



Servicing 

shock absorber struts 


S HOCK absorbers are installed on 
airplanes lor long life, economy, 
safety and comfort of pilot and 
passengers. The most important 
of course, is economy, since the jolts 
and jars of ground movements wrack 
plane and engine, weakening and dam- 
aging sensitive parts of the engine and 
fuselage, increasing maintenance ex- 
pense and hastening deterioration. 

Shock absorbers are so frankly recog- 
nized as necessities by the designer, 
engineer, operating company and pilot 
that virtually all heavier-than-air craft 
as well as some classes of rigid and 
semi-rigid dirigibles are equipped with 

The oleo-pneumatic, using a combina- 
tion of compressed air and oil has been 
found to be effective for shock-absorp- 
tion. Others have their particular and 
distinct advantages, the chief of which 
is lower first cost. Rubber shock cord 
deteriorates with age, becoming brittle 


and hard and losing its resiliency until 
it breaks and must be renewed. It 
becomes soft and rots where it is sub- 
jected to constant oil spill from engines, 
and becomes less and less effective as its 
life limit is reached. A unit, involving 
the use of oleo and rubber, takes the 
impact through hydraulic action similar 
to the oleo-spring type of strut. None of 
these types, however, with the exception 
of the oleo-pneumatic has any form of 
rebound control. 


Construction of the strut 

The parts that comprise an Aerol 
oleo-pneumatic strut are (the figures re- 
fer to the accompanying chart ) : an alloy 
nickel steel cylinder (1) to which is 
attached a primer plug (11), a specially 
constructed Schrader Hi-pressure valve 
(10), a valve stem (8), plug and dust 
cap (12), and the lower piston tube to 
which is attached the piston head (2) 


By 

Louis F. Ross 

Cleveland Pneumatic Tool Company 


and the recoil valve. In addition there 
are the packing seat (3), packing (4), 
packing gland (6) and packing gland 
lock nut (5). 

The cylinder and piston tube, which 
constitute the principal working parts of 
the strut, are made of alloy steel com- 
mon to aircraft practice, and are heat 
treated to the proper temperature in 
electrically-operated and automatically 
controlled furnaces to insure a minimum 
tensile strength of approximately 125,- 
000 lb. per sq.in. 

The lower tube is chrome-plated to 

The piston head is made of bearing 
bronze and the recoil valve is made of 

Connecting ends by which the struts 
are attached or connected to the air- 
craft are made from nickel steel and 
are also heat treated to insure sufficient 
tensile strength and eliminate any pos- 
sibilities of breakage during service. 
Other component parts are constructed 
from materials adapted for their par- 

Frequent and close inspection is 
given each part of the struts for which 
tolerances ranging from .001 to .0005 in. 
must be maintained and held. Period- 
ically complete orders of work are sent 

operation, all parts of the struts are sent 
to the inspection department for final 
examination being placed in the as- 
sembly line or the storeroom for fin- 
ished products. 

Assembling and testing 

The lower tube is inserted in the 
cylinder and is followed by the packing 
scat to allow the packing to rest on the 
packing gland nut which is screwed into 
the packing housing. The latter is a 
part of the cylinder. Then the gland 
is locked with a lock nut. 

While the cylinder is totally col- 
lapsed, it is filled with a specially com- 
pounded oil to allow for operation of 
the strut in low temperatures. It is then 
inflated and tested. 

After testing the strut 


goes to the 



paint shop where two coats of navy 
gray paint are applied, and the name 
plate put on. 

The struts are tested after assembly 
by machines which subject each unit to 
practically the same conditions that it is 
to receive in use on aircraft. In the 
drop test weights equivalent to the 
weight of the plane are dropped on the 
struts to insure its ability to support 
the static load. The operating test is 
so arranged that the piston of the strut 
works up and down against the cushion 
of air and oil inside the cylinder, pro- 
ducing the same effect as the plane in 
its take-offs, landings and taxiing. 

Operation 

When the piston is fully extended, 
which corresponds to the “in flight” 
position, there is a provision for it to 
travel 8 in., the distance between the 
red line on the piston to the packing 
gland, located at the end of the cylinder. 
There is a head of oil, 3 in. in depth, 
which seals the piston and above that 
5 in. of air plus the air in the com- 
pression chamber. The air is under 
pressure of about 200 lb. per sq.in. 
which varies according to the static load 
of the shock absorbing unit. 

As the wheels of the airplane touch 
the ground the piston tube is com- 
pressed. building up pressure depending 
on the force of the impact. The com- 
pression of air thus absorbs the shock. 

When the piston compresses the air, 
part of the oil above the piston head is 
transferred through the head of the pis- 
ton and between the cylinder and the 
outside of the piston tube into the 
chamber below. 

When the pressure has been built up 
within the cylinder in excess of the 
static load requirements of the plane 
there is a tendency to rebound, but, as 
the piston begins to extend, the oil 
trapped below the piston head in the 
chamber closes the recoil valve which 
forces the oil to return through a pre- 
determined orifice, to its normal position 
above the piston head, thus controling 
the rebound. 

Inflation 

Inflation of the struts is an operation 
which, though simple, must be done cor- 
rectly. This involves only the removal 
of the dust cap on the air valve, the 
removal of the knurled cap and the at- 
taching of the special air hose. Struts 
should be inflated until the red line or 
the end of the piston bearing is from 
3 to 6 in. below the packing gland nut, 
depending on the pilot’s requirements. 

For landings under ideal conditions 
the struts could be inflated until the 
bearing is about 4 in. below the packing 
gland while those involved in student 
training or putting down on unfavorable 
airports would require this setting at 
6 in. below the packing gland. 

It is advisable to roll the airplane for- 


ward and backward a few inches several 
times during the inflation to allow the 
wheels to take their normal alignment 
which should be done while the plane 
is standing evenly on the ground. If 
one wheel is resting on a ramp or apron 
and the other on lower ground, the in- 
flation is certain to be uneven. If the 
tail is up on a dolly the amount of in- 
flation given the struts will not repre- 
sent that required by the load of the 
plane when in static position. 

After making certain that equal and 
correct air inflation has been given each 
strut, the operator has only to replace 
the knurled valve stem cap, tightening 
it with his fingers to prevent any leak- 
age and then replace the dust cap to 
protect the valve stem. It is inadvisable 
to use a wrench in tightening the cap. 

Under ordinary operating conditions 
oleo-pneuinatic struts require neither 
time nor attention by the operator. 
Even the simple operation of checking 
the air adjustment is not necessary 
nearly as often as most operators sup- 
pose. The position and the load of the 
airplane sometimes makes it appear that 
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the air pressure is down and that the 
struts require inflation, but before re- 
inflating several points should be 

than a quarter inch is to be seen: (2) 
that the plane has the same load as it 
did when the struts were originally in- 
flated, since a variation in load will 
make a difference in the position of the 
strut piston and make it appear high 
or low; and, (3) that the plane is in 
the same relative position as it was 
when the initial inflation was made and 
declared correct. 

Most wheels on aircraft have a cer- 
tain amount of toe-in. Consequently if 
the inflation is checked after the air- 
plane is rolled backward into the 
hangar, the extension will check shorter 
than on rolling forward as this move- 
ment puts the strut under compression. 
This is true on all types of aircraft 
where the wheels are toed-in. 






Maintenance notes 

The only two things that can happen 
L to oleo-pneumatic struts are : first, leak- 
ing air through the valve, second, leak- 
ing oil. The loss of air will let the 
strut go flat which iii itself will not 
harm it if not repeatedly landed on in 
this condition. The second is equivalent 
to losing air as it increases the size of 
the air chamber. This condition is 
comparatively rare and. as a rule, does 
not require immediate attention. 

Air leakage may be easily corrected 
by checking the valve insides (just as 
in the case of a pneumatic tire). If 
tightening up the valve insides does not 
stop the leakage, the valve itself should 
be screwed out and replaced with a 

Oil leakage can be remedied in most 
cases by tightening up the low gland 
nut while the strut is deflated. This may 
be done with a spanner wrench or other 
suitable tool. Care should be taken 
not to damage the gland nut. Taking 
up in the lower gland almost invariably 
stops the oil leakage. Should it not, 
however, it is an indication that the 
packing should be renewed. Should oil 
leakage show around the packing gland, 
the locking ring should be loosened and 
the gland nut tightened just sufficiently 
to check leakage. Then the gland nut 
should be locked with the lock ring to 
prevent loosening. 

To refill the oleo-pneumatic strut with 
oil. the strut should be completely de- 
flated by depressing the air valve, allow- 
ing all air to escape and the strut to 
telescope to its shortest length. The 
valve and primer plug should be re- 
moved and the cylinder filled with the 
special strut oil until the oil runs out of 
the valve stem. This oil has a low cold 
test making it unnecessary to change 
oils for varying climatic conditions. 
The primer plug and valve can then be 
replaced and tightened securely with a 
wrench to prevent leakage, and the strut 
is then ready for inflation. 
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Single or twin-engined day bombers? 


Major Stewart starts a discussion 


Major Herbert A. D argue 



jyjAJOR Oliver Stewart's 

problem in the simplest terms 
and I hesitate to offer any 
criticism which involves more 
intricate factors. 

The day bomber's most de- 
sirable characteristics appear 
to be range, load and speed, 
but these may vary greatly in 
relative importance in differ- 
ent theaters of war, and ac- 
he performed. Geographical 
location of a belligerent may 
have a decided influence, 
therefore, what may be deter- 

may be rejected by another. 

The single-engined day 
bomber can undoubtedly be de- 
veloped to give nearly all the 
desirable characteristics of 
the twin-engined bomber ex- 
cept load carrying ability. As 
higher powered engines come 
into general use probably the 
maximum load desirable for 
one bomber to carry can be 
met. After all, we do not 






In Aviation for June appeared an article by Major 
Oliver Stewart, late of the Royal Air Force, comment- 
ing upon the relative merits of bombing planes with 
an engine on each wing and bombing planes with an 
engine in the nose. The questions that were raised 
are of great importance. They deserve careful reflec- 
tion and discussion, not only by military' men but by 
everyone in the aircraft industry who is interested in 

ter alive before the industry, and to develop American 
points of view to set beside that which Major Stewart 
brought from a British background, we have solic- 

oflicers of the Army and Navy and designers of mili- 
tary airplanes. The interest of the subject is attested 

by the care and thought that their answers display. 
It is a privilege to set before our readers a sympo- 

immemorial rule, the man who has the first word in 
a debate is given the opportunity of the last one as 
well. Save in a few cases where time was lacking. 

Major Stewart. His amplification of his original 
remarks is included in these pages. 


plane design is replacing the 
biplane. In this construction 
it has developed that arrange- 

defense, both when a mono- 
plane is equipped with two 
engines or with an engine in 
the nose. Incidentally, the tri- 
engined bomber has made its 
appearance and initial tests 
indicate that it will probably 
give as satisfactory perform- 

twin-engine types. A multi- 

creases the chances of engine 
failure and greatly increases 
the number of instruments, 
throttles and other gadgets 
about the plane. All of which, 

chances of failures. 

The point is well made that 
a day bomber is not designed 
for offensive work against 
other airplanes in the air. 
therefore, its defensive char- 
acteristics might be considered 
secondary to speed and load. 
With the increasing speeds of 
bombers the difficulty of inter- 
ception by enemy aircraft is 
very materially increased, and 
if day bombers can operate in 
very high altitudes possibly 
the greatest defense is then 
obtained through this speed 
and altitude rather than 
through defensive armament. 


The question then seems to 
resolve itself largely into 
whether the better perform- 
ance in speed, load and range 
(though this last factor may 
not be so important in the 
case of certain belligerents) is 
obtained from the single-en- 
gined plane or the multi-en- 
gined plane. 

Simplicity of equipment is 
desirable, reliability is impera- 

somewhat upon the conditions 
to be met in the particular 
case confronting the country 


video. i ne great advances 
from speeds in the neighbor- 
hood of 100 m.p.h. to almost 
twice that speed in recent de- 
velopments is so great that it 
appears much use of the equip- 

deal of further study will be 
necessary before definite de- 

one type above the other tor 
day bombardment work. Ex- 
perience so far seems to place 
the balance in favor of the 
twin-engined airplane, but 
with increasing efficiency of 
power plants and the airplane 
itself and with a consideration 
of the specific use to which 
these planes are to be put, it 
is highly probable that single- 
engined day bombers will fill 


all requirements in a few 


Lt. Comdr. Forrest Sherman 


MAJOR Stewart, in his 
very interesting article 
on day bombers, has very ably 
compared the tactical qualities 
of single-engined and twin-en- 
gined day bombers. He has 
argued that the higher speed 
and performance of the single- 
engined plane is more valuable 
as a means of defense than 
is the greater gun power of 
the twin-engined plane. His 
conclusion is that this differ- 
ence is great enough to out- 
weigh the increased accuracy 
obtainable from the steadier 
bombing platform of the twin- 
engined plane. 

It is interesting to turn to 
the most recent edition of 
Jane's ''All the World's Air- 
craft" and note that the Royal 
Air Force of Great Britain 
shows all day bombing squad- 
rons equipped with singlc-cn- 
gined aircraft such as the 
Fairey Fox, the Hawker Hart 
and Horsley, and the West- 
land Wapiti, except for one 
squadron equipped with the 
twin-engined Boulton and Paul 
Sidestrand. Furthermore the 
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Fleet Air Arm is listed with 
no twin-engined bombers but 
is credited with many single- 
engined aircraft of the day 
bomber type, Faircy III F's 
in Fleet Spotter _ Reconais- 

engined Hawker Horsley’s, 
and Blackburn Darts and 
Ripons in torpedo and bomb- 

The reasons for this pre- 
ponderant use of single-en- 
gined aircraft are many. Their 
superior speed and perform- 
ance recommend them. They 
have greater power of man- 
euver and are generally 
smaller and handier. More- 
over, some of the arguments 
in favor of the twin-engined 
craft do not bear analysis. 
For instance it is well known 
that, illogical as it may seem 
at first thought, it is easier 
to surprise a multi-scater than 
a single-seater — easier to sur- 
prise a flight than a single 
plane. Carrying extra person- 
nel does not ensure against 
surprise attacks. 

It is true that a plane such 
as the Sidcstrand carries three 
free-gun mounts, but when the 
weight of three gunners with 
their armament is figured in 
with the necessary weight of 
the pilot, bomber, and radio- 
man, the inferior performance 
of the plane becomes even less. 
Or, if the bomber or radioman 
have to man the guns, the 
bombing efficiency is thereby 
lessened. The great differ- 
ences in gun power and in arcs 
of gunfire shown by Major 
Stewart in the case of the 
single plane tend to disappear 
in the case of formations 
where the guns of one plane 
can cover the blind spots of 
its neighbor. 

From the purely naval 
point of view it is obvious 
that a twin-engined plane is 
larger, harder to handle and 
stow on board ship, and in 
addition has many added dif- 
ficulties in deck landing work. 

Most important of all, how- 
ever, is the speed difference 
between the two types. It is 
difficult to sufficiently empha- 
size the value of speed to any 
airplane which, although of in- 
ferior fighting characteristics, 
must during daylight traverse 
areas where it is subject to 
fighting plane attack. It must 
depend largely on its own 
speed for its ability to reach 
an objective before being in- 
tercepted and also for its 
ability to safely withdraw. The 
use of slow, and therefore 
vulnerable, units for any at- 
tack purpose creates a neces- 
sity for attaching strong pro- 
tective and supporting forces, 
and reduces the forces avail- 
able for other offensive pur- 
poses. From such considera- 
tions we derive the principle 
that equipment with relatively 
slow planes automatically 
tends toward placing an air 
force on the tactical defensive. 
Hence the constant demand 


for bombard- 


Major Leslie MacDill 



at Wright Field, supervising trial 


¥ THINK Major Stewart 
has written a very inter- 
esting article and has covered 
most of the points. I was 
very much surprised, however, 
when I read the last para- 
graph of his article containing 
his conclusions. The argu- 
ment up to that point had led 
me to believe that his conclu- 
sjon would be the direct oppo- 
site, Major Stewart is evi- 
dently of the opinion that 
multi-engined bombardment 
cannot protect itself against 



pursuit, which conclusion I be- 
lieve to be correct when ap- 
plied to a single airplane but 
incorrect when applied to a 
formation of bombing air- 
planes. since a formation of 
bombing airplanes, because of 
their mutual support, is a 
great deal stronger than the 
same number of individual 


C. T. Porter 

Chief engineer of the Keystone 
Aircraft Corporation, builders of 
many bombers, both twin-engined 
and single-engined, over the last 


MAJOR Stewart's article 
lias covered the field with 
exceptional clarity. I believe 
there is very little to add. 

The problem of the military 
effectiveness of the single 
versus the twin-engine bomber 
seems to hinge entirely on the 
relative defensive power of the 
two types. It is obvious that 


the single-engine bomber will 
have a better performance, and 
hence when using this type of 
plane the probability of en- 
countering enemy pursuit will 
be somewhat lessened. How- 

the performance of the single- 
engine bomber is improved it 
will always be possible to 
build a pursuit plane that will 
have superior speed and climb. 
If we start with this fact es- 
tablished, we must then aho 

tween bombers and pursuit 
will be inevitable. Since this 
is so, the bomber with the best 
defensive protection should be 
the superior type, provided of 
course that the defense is ef- 

Major Stewart raises the 
very interesting question as to 
the relative effectiveness of a 
gun fire from a pursuit plane 
as compared to the flexible 
guns of the bombers. It would 
seem that in this controversy 
the bombardment people arc 
confident of their ability to de- 
fend themselves against pur- 
suit attack, while the pursuit 
pilots are equally confident of 
their ability to shoot down 
bombardment. It would seem 
to the writer that a pursuit 
pilot protected by a radial en- 
gine and with very little of 
his person exposed to the di- 
rect fire of the rear gunner 
in a bombing plane would be 
a very dangerous antagonist. 
However, there is no way of 
proving the relative offensive 
power of the two contestants 
except by actual combat. 

In reviewing Major Stew- 
art's article the writer would 
like to take exception to the 
sketches showing the field of 
fire of the single and the 
twin-engine bomber. In both 
cases the upper rear gun is 
shown as covering a segment 
of the upper hemisphere only, 
while this gun is actually de- 
signed for vertical fire down- 
ward over the side. In addi- 
tion to this, the single-engine 
bomber can be equipped with 

the writer's design of the 
LB-I type. It would seem, 
therefore, that the main ad- 
vantage of the twin-engine as 
compared with the single-en- 
gine bomber consists in the 
forward protection accorded to 
the former type. Single-en- 
gine bombers have been built 
with fixed guns, but it is gen- 
erally conceded that this gun 
has little value and is useful 
only for its psychological 

To sum up the foregoing, 
the writer believes that the su- 
perior advantage of the twin- 
engine type of plane is pretty 
well established and with 
modern development tending 
toward very high speed it may 
be possible to develop a twin- 
engine plane with a perform- 
ance combarable to that of the 
single-engine type, especially 
if we are confined to the 
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power plants as now de- 
veloped. For example, a twin- 
engine plane employing two of 
the largest power units now 
developed should be more for- 
midable than a single-engine 
type which would be limited to 
one-half the power. When 
engines of greater horsepower 
arc developed the situation 
may change. 


Lessiter C. Milburn 



IT * 1 * * * * * HE Martin Company has 
¥ studied the military bomber 
airplane continuously for four- 
teen years, and I suppose I 
should feel no hesitation in 
commenting on the problem. 
Nevertheless, I can only speak 
from the designer's viewpoint. 

In this country certain facts 
speak for themselves. For 
several years after the war the 
Army Air Corps was defi- 
nitely committed to the twin- 
engined type, A little later 
various experimental single- 
engined bonjbers were built 
and after thorough investiga- 
tion were discarded. We find 
the Air Corps at the present 
moment confining its attention 
entirely to the twin-engined 
type. 

Naval aviation has very 
thoroughly investigated the 
merits of both single and twin- 
engined types and while the 
single-engined type is at pres- 
ent the standard Navy "bomb- 
sight bomber" this is more 
necessity than preference, due 
to limitations of space and 
other difficulties of operation 
aboard aircraft carriers. Per- 
sonally I feel that the funda- 
mental requirement is the 
bomber's cockpit, its facilities 
for bombsight vision and oper- 
ation of bombing controls to 
determine the efficiency of the 
airplane as an instrument of 
ordnance. The bomber must 
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which is practically impossible 
in the ordinary single-engined 
bomber. It appears to me that 
this predominating require- 
ment dictates the selection of 
the twin-engined airplane for 


good or better than the single- 
engined airplane particularly 

nt that parasite resistance of 
single-engined airplane is 
terially increased when ef- 

bomber’s cockpit comparable 
in operating efficiency to the 
bomber’s cockpit in the twin. 

Efforts to provide forward 
gun protection in the single- 
engined bomber have not met 
with success, whereas in the 
twin-engined type, forward 
gun protection is readily ob- 
tainable and, by the use of 
suitable gun mounts, obtain- 


in parasite drag. 
outlinrf P abov'"1 hi 


1,200-lb. to 

2,000-lb. bomb load and in this 
class the maneuverability of 
the single-engined type is not 
greatly superior to the twin of 
good design, nor do I believe 
maneuverability to be of para- 


of Aeronautics, in 1027 and 1928: 




air-cooled emrines into the naval 




MAJOR Stewart's article, 
*•’¥ "Single or twin-engined 
day bombers?", boiled down 
to its essentials, says in ef- 
fect: 

I. The twin-engine bomber 
is a steadier bomb platform 
and will make more hits. Ii 
it is forced to fight during its 
approach to objective, it can 

it carries on with its bombing 
mission. In other words, its 
offensive qualities arc dis- 
tinctly superior, but it is more 
likely to be shot down on its 
way home. 

II. The single - engine 
bomber is not so good a bomb 
platform : it will make less 
effective bomb hits even when 
unopposed, and if forced to 
fight on its way to the objec- 
tive it cannot do so while still 
carrying on with its bombing 



mission. In other words, its 
offensive qualities are dis- 
tinctly inferior, but it runs a 
smaller chance of being shot 
down on its way home. 

III. Offensive qualities are 
less important than defensive 
qualities. 

IV. "Therefore, the day 
bomber should still pay more 
attention to aerodynamic quali- 
ties than to military qualities." 

The first two premises ap- 
pear to have been established 
by actual service experience 
both here and abroad, that is, 
so far as existing machines 
are concerned, and so far as 
the problem is related to nor- 
mal horizontal bombing, as dis- 
tinct from dive bombing used 
so extensively in the naval 
service in this country. 

As for the third premise, I 
believe that Major Stewart 
will find few supporters 
among close students of tac- 
tics. To place defensive quali- 
ties ahead of offensive quali- 
ties in any military weapon is 
a reversal of all experience in 

My own personal views in 
the matter might be expressed 
somewhat as follows: (I em- 
phasize that 1 am speaking 
purely of conventional hori- 
zontal bombing.) 

I. Offensive qualities in a 
bomber are paramount. Ex- 
isting twin-engine bombers 
have demonstrated superior of- 
fensive qualities, and therefore 
are preferable to single-engine 
planes, notwithstanding . that 
they are at present inferior in 
speed, more costly to build, 
and require more men to oper- 

II. Multiple - engine planes 
in large sizes are not inher- 
ently slower than single-engine 
planes to the degree indicated 
by actual performance of ex- 
isting models. The present 
discrepancy in speed will be 
less evident in future designs 
as larger power units are used 
and limiting propeller tip 
speeds become a more impor- 
tant factor. Existing single- 
engine bombers are faster 
largely because more attention 
is paid to speed in their initial 
design — as the sole excuse for 
their existence. 


III. Future development in 
bombers will probably trend 
more and more strongly to- 
ward multiple-engine designs, 
and must, in recognition of the 
need for better protection, 
place more emphasis on speed, 
maneuverability, and aerody- 
namic efficiency than has been 
the accepted mode in the past. 


Ernest It 7 . Die bn mu 



IV O one will deny Major 
Stewart that the perfect 
military aircraft is the one in 
which the balance between 
aerodynamic and military 
qualities has been correctly 
struck. However, the arrival 
at this perfect balance when 
and if obtained is something 
which can only be determined 
in actual warfare. So many 
variables beside the design of 
the particular military airplane 
enter into the problem. Our 
goal is constantly shifting so 
that an airplane which could 
be considered ideal under one 
set of circumstances might be 
of inferior military value 
under changed conditions. 

The mission of a bombard- 
ment airplane is to drop its 
bombs upon a predetermined 
objective and return to its base 
if possible. The cost must be 
reckoned before ordering the 
mission. In some cases this 
objective must be destroyed 
regardless of cost. The prob- 
lem then is to select the air- 
plane or group of airplanes 
which can most effectively de- 
liver the largest load of ex- 
plosives on a point and return 

To make the problem spe- 
cific consider high altitude day 
bombardment aviation against 
an enemy with a compara- 
tively well equipped air force. 
I cannot agree with Major 
Stewart that aerodynamic con- 
siderations should outweigh 
the military. For a bomber to 
outdistance a pursuit airplane 
indicates to my mind some- 
thing wrong with the design 
of pursuit assigned the duty of 


If by refinement of design the 
speed of bombardment air- 
planes is increased 20 m.p.h., 
an equal effort on refinement 
of pursuit design should re- 
sult in an increase of 30 m.p.h. 

1 am therefore in favor of the 

twin-engined bomber and for 

the following reasons. 

In my opinion the most im- 

portant element in bombard- 

ment aviation is accuracy of 


sighting. It is of small avail 
to carry a ton of explosives 
on a perilous journey of 200 

the target. As a matter of 
cold facts, the destruction of 
the objective may be worth 
the loss of several airplanes. 

Next in importance comes 
the load of bombs carried. To 
destroy an important objective 
the bombardment must have 
force and power. This means 
heavy bomb loads per airplane. 

Last in importance comes 
defense against enemy air- 
craft. In this connection it 
should be noted that the de- 
fensive fire power from the 
formation rather than from 
the individual airplane should 
be considered. There un- 
doubtedly will be occasions 
where the lone bombardment 
airplane will be caught and 
have to put up a defensive 
battle alone but such instances 
should _ not unduly influence 
the design to the prejudice of 
its military usefulness. 

Nothing in the foregoing 
paragraphs should be inter- 
preted as minimizing the im- 
portance of speed. Speed 
should be as high as possible 
consistent with the load, serv- 
ice ceiling, and landing speed 
desired. However, I cannot 
subscribe to the opinion that 
bombardment airplanes can de- 
pend upon speed for evading 
enemy pursuit at the sacrifice 
of certain vital military fca- 

In addition to being twin- 
engined, the airplane should 
be capable of flight on one en- 
gine with the bomb load and 
approximately one-half of the 
fuel load dropped. This should 
be quite possible of attain- 
ment if it is considered in the 



T AM convinced in my own 
* mind that accurate bomb- 

possible 

From my own personal ex- 
perience I do not think it is 
feasible for a bomber to bomb 
effectively from a prone posi- 

comfortable and well-protected 
from windblast in order to 
bomb effectively. This is par- 
ticularly important when high 
altitude bombing is to be at- 
tempted and the bomber must 
wear heavy clothing and pos- 
sibly use oxygen as well. In 
my opinion. therefore, the 
twin-engine bomber is far su- 
perior to the single-engine 

engines permit an arrangement 
affording 3 well enclosed, 

pit with ample visibility for- 
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When one comes to the 
question of self-protection I 
also believe the twin-engine 
bomber far more efficient. The 
problem of forward protec- 
tion for our single - engine 
bombers is today most acute. 

I agree with Major Stewart 
that recent experiments point 
to greater gun accuracy with 
flexible guns than with the 
fixed guns of the single-seater 
fighters, although, as he points 
out. this is contrary to opin- 
ions that have been passed 
down to us from the War. I 
am beginning to believe, how- 

called war opinions and ex- 
periences have either become 
distorted as^ the years have 

ity has so changed as to entitle 
them to hut little weight at 

opinion is that the flexible 
gun of a bomber will at least 
be the equal of the fixed gun 
of a fighter. I will go even 
further and say that a compact 
formation of bombers with 
flexible guns fore and aft will 
he a most difficult proposition 
for single-scat fighters. 

1 cannot agree with Major 
Stewart that the engine serves 
as an impenetrable shield for 
the pilot of a single scatcr. 
Unquestionably a .50 caliber 
bullet will plow through any 
air-cooled cylinder. Whether 
a .30 caliber or .50 caliber 


possible. As f< 
shields on airpl 
type. I at 

convinced that a 


r of a 


be out of the question. 

As Major Stewart's plea 
for the single-engine bomber 
is based solely on the opinion 
that any protective machine 
gun fire is inadequate, you will 
see that I do not agree with 
him. As ior his contention 
that its defense should be its 

aerodynamic qualities. I most 
certainly disagree with him. 
\'o bombing mission should be 
undertaken if it is necessary to 
run away from the first aerial 
opposition that is encountered. 
Our bombers must be pre- 
pared to fight their way 
through to the accomplishment 
of their bombing mission. 


Major G. E. Brower 



AS a starting point, h is 
** necessary to define more 
specifically what is meant by 
a day bomber. The British 
day bombers appear to be quite 


close in type to our two-seater 
pursuit planes, whereas our 
day bombers carry twice the 
bomh load and are required to 
have possibly twice the range 
of the British type. 

Major Stewart reduces the 
entire question to the com- 
parative effectiveness oi fixed 
versus flexible gun fire. Re- 
cent tests on the West Coast 

support Major Stewart's opin- 
ion that the fixed gun fire is 
more effective at present. 

From the purely engineering 
standpoint the single-engined 
plane will undoutedlv have 
greater speed, and greater 

and horsepower. Practically, 
however, tbe twin-engined will 
usually have more power (of 
course, at the sacrifice of 
larger size, increased fuel load, 
and greater cost) and the re- 
sult is that the speed differen- 
tial is not great. The 20 m.p.h. 
set up by Major Stewart is 
rather high. It is doubtful 
that the single-engined bomber 
will ever be so much faster 
than the twin-engined bomber 
that its ability to evade attack 
will be noticeably better. The 
advantages of vision and ac- 
commodation for the bomber, 
and of practically unblankcted 
field oi fire (so that day 
bombers used in formations 

without having to maneuver iii 
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defense) pointed out by Major 
Stewart are obviously of great 

From a tactical standpoint 
pursuit organizations will find 
it much more difficult to bring 
down the twin-engined day 
bomber types than the cor- 
responding single- engined 
bombers designed to the 
American specifications. 
Equipping pursuit with radio 
makes it possible to intercept 
hostile bombardment forma- 
tions with pursuit which is 
already in the air or on the 
alert, so that small advantages 
in speed of one type of bomber 

less important than when 
vision alone controlled the in- 
terceptions. 

In conclusion, it would ap- 
pear that when day bombing 
is to be done by small, fast 
two-seaters carrying not over 
a 500-lb. bomb for a short 
range, then the single-engine 
arrangement is preferable. 
When the bomb load is as 
much as 1,100 lb., then effec- 
tive sighting becomes more 
important, the speed differen- 
tial between the bomber and 
pursuit types is so much 
greater than the speed differ- 
ence between the two bomber 
types, and the combat man- 
euverability of a single-en- 
gined bomber of this size is so 
low. that the twin-engine ar- 
rangement should be adopted. 


Major Stewart replies 


Major Oliver Stewart 
pROM^thc comments that 

America and in England, upon 
my analysis of the military 
value of the single and twin- 
engined day bomber it seems 
that instructed opinion is mov- 

machine as being the superior. 

That there is wide scope for 
the twin-engined day bomber 
I have never doubted: but I 
deprecate the tendency to as- 
sume that one moveable gun in 
a multi-engined day bomber is 
the equal or the superior of 
one fixed gun in the single- 
seater fighter and to base ex- 
cessive claims for the twin- 
engined on that ground. 

Major Leslie MacDill men- 
tions the influence which 
formation flying has upon the 
powers of defense of the twin- 
engined aircraft. It is true 
that the result of an air com- 
bat is never decided by so 
simple a process as that of 
balancing the qualities of indi- 
vidual aircraft against each 
other. But for the present 
discussion, one twin-engined 
or single-engined day bomber 


must be placed against one 
fighter. And in fact the be- 
lief that the formation is bet- 
ter than the sum of its con- 
stituents is open to question. 
The formation is discovered 
more readily and the attackers, 
by employing converging dives 
or other suitable systems of 


attack, will ensure that the 
gunners of the formation are 
unable to concentrate their fire 
on any of the attackers. 

Mr. C T. Porter mentions 
his LB-1 which was equipped 

know this type but I presume 
that its crew includes only 
a single gunner. The gunner 
therefore has two guns to op- 


erate from two different posi- 
tions. In practice it would be 
found that one gun would be 
useless. One of the proven 
methods of attacking a plane 
with a movable rear gun is to 
make a feint approach from 
one side and then to make the 
actual attack from the other. 
It is found that the gunner is 
often unable to swing his gun 
in time to do any accurate 
shooting. Clearly one gun in 
one position is the most that 
one gunner can manage. If 


two gunners are used the per- 
formance falls and unless the 
single-engined machine has 
high performance it is useless. 

The views of Mr. E. W. 
Dichman and of Mr. Bruce G. 
Leighton are supported by 
extremely ingenious ^ argu- 

engined machine, I think that 
Mr. Dichman pays too little 
attention to powers of defense. 
Supply in time of war would 
be a decisive factor and would 
be linked up with the defensive 
powers of the aircraft. N'o 
air force could afford the lav- 
ish expenditure of men and 
machines which Mr. Dichman 
suggests might be warranted. 

Mr. Leighton goes to the 
root of the matter when he 
says that ‘‘multiple-engine 
planes in large sizes arc not 
inherently slower than single- 
engine planes to the degree 
indicated by actual perform- 
ance of existing models.” If 
the twin-engine plane designer 
can, as one British designer 
assures me will soon be pos- 
sible, produce aircraft which 
are only perhaps 5 or 10 
m.p.h. slower than correspond- 
ing single-engined machines, 


then the twin-engined day 
bomber must definitely be 
given the advantage, in fact 
the relative superiority of the 
two types is as much dependent 
upon the difference in per- 
formance between them as 
upon anything else. 

Commander Sherman pins 
down the essential points so 
far as Naval equipment is con- 
cerned when he mentions the 
additional complications in 
handling and stowing intro- 
duced when the larger twin- 
engined types are employed. 
But a point in favor of the 
twin-engined machine in Naval 
equipment of which he omits 
to take note is its versatility. 
It can turn to a much greater 
variety of tasks than the 
single-engined machine. 

The anonymous correspond- 
ent raises an important ques- 
tion when he doubts the capac- 
ity of an air-cooled engine to 
act as an effective shield 


gines have acted as effective 

whether a radial would do so 
is a matter which ought to be 
made the subject of trial. 
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A laboratory at Miami insures fuel quality for a vast 
air route over country with no unified supply system 


Where fuel distribution becomes 


a major problem 



R iFUELING transport planes 
in the tropics is apt to involve 
such unexpected difficulties as 
mooring a flying boat to a 
river barge when there is a 15-knot cur- 
rent running against a stiff wind. In 
addition, there arc primary problems 
of fuel supply. Gasoline deteriorates, 
as it does in temporate climates, and 
must be subjected to frequent laboratory 
tests. But laboratories are not always 
handy at isolated points along the beach. 
Altogether, fueling becomes a matter 
sufficiently difficult to make interesting 
a recital of some of the practices 
adopted by Pan American Airways. 

Dirt and water are gas problems in 
the tropics. They can be met, as they 
are met in normal operations here. 
Such losses are not frequent once a 
station is properly organized under the 
control of its field manager. 

Static and fire hazards are similar 
everywhere. But native labor may make 
them more dangerous. Static is largely 
eliminated as a danger source by elec- 
trically bonding the entire fueling sys- 
tem from the gasoline container to the 
plane's frame. Where hand pumps are 
used to pump from drums, they are 
of brass so that steel does not strike 
steel with a resulting spark. 

In general, gasoline cost averages 
about 35 cents a gallon through the 


tropics. This is high. Bulk shipments, 
where possible, reduce costs a little 
and improved conditions are expected 
in the future as the number of 
automobiles increases and better stor- 
age and shipping facilities are justified. 

Air transport operations through 
country where there is no developed 
gasoline supply system mean that a 
special distribution plan must be effected 
which will maintain adequate supplies 
at widely scattered places in the face of 
a relatively small consumption of fuel 
per station. 

Periodic laboratory tests 

The distribution problem may call 
for larger supplies of delivered gasoline 
than a similar base in the North would 
demand. Thus chemical deterioration 
and ‘‘weathering” are more likely to he 
met. Pan American Airways has main- 
tained its own testing laboratory at 
Miami. Samples of gasoline are taken 
periodically from supplies at various 
bases, and sent to Miami by the com- 
pany planes. There they are tested and 
bad gasoline is not allowed to go to the 


airplane engines. Besides the labora- 
tory equipment. Pan American now has 
a Ricardo knock-rating engine. Thus 
making it possible to specify fuels for 
anti-knock quality as well as for distilla- 
tion curve and for chemical properties, 
protects against certain over-heating ef- 
fects of unsuitable fuel and against the 
elusive “detonation.” 

About 12.6 per cent of the gasoline 
stored for use in the tropics has to be 
rejected because of deterioration. When 
deteriorated fuel is discovered it is 
turned back to the fuel company and 
used for automobile or other engines, 
where the deterioration is not of the 
consequence it would be in aircraft op- 
erations. The loss from deterioration is 
seen to be comparatively high. Loss 
from wastage, dirt, spilling, etc., totals 
about 4 per cent. 

The customer does not pay for gaso- 
line until it is poured into the funnel on 
top of the airplane gas tank. The stored 
barrels of gasoline at the various fields 
belong to the oil company. Although at 
fixed bases the tank storage method has 
certain advantages, barrels have their 
good points. They are easily handled 
and checked and offer 
a more flexible sup- 
ply control. 

Gasoline equip- 

presents another diffi- 
cult problem for the 
reason that the oil 
company must esti- 
mate the chances of 
any particular field 
remaining a regular 
base for aircraft 
Unsettled political 
conditions also create 
hesitation about too 
expensive installa- 
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Military and commercial gatherings progress toivard 
greater interchangeability and simplification 


Standardization 


J UNE opened with the annual AN 
(Army-Navy) Standards Confer- 
;nce at the Naval Aircraft Factory 
in Philadelphia. During the same 
month the Standards Committee and the 
Council of the Society of Automotive 
Engineers met to give consideration and 
final approval to a group of recommenda- 
tions for new and changed standards 
from the Aircraft and Aircraft-Engine 
Divisions. 

The coincidence of the two meet- 
ings offers excellent opportunity for a 
comparison of military and industrial 
standardization methods and accom- 
plishments. Conspicuous in any such 
comparison is the gradual passage of 
leadership in standardization work from 
the military authorities to the industry. 
When the S.A.E. made an active be- 
ginning of aeronautical standardization 
work, in 1925, it confined itself largely 
to echoing the results of the AN Con- 
ferences and to accepting for publica- 
tion in the Society's handbook the 

already adopted. Now, on the other 
hand, the industry has progressed so 
far toward taking control of its own 
standards work that in several cases, 
and especially on wheels and tires, 
agreement has been arrived at on sub- 
jects of great importance that the serv- 
ices had considered it premature to 
undertake. During the recent confer- 
ence in Philadelphia there was repeated 
reference to the initiative taken by the 
S.A.E., and upon several points the AN 
standards and specifications were modi- 
fied in order that they might be brought 
into agreement with the S.A.E. In dis- 
cussing aluminum alloy extruded shapes, 
it was agreed that the services should 

ards already adopted by the S.A.E. had 
been tried out in service. At the AN 
Conferences the industry is welcome to 
participate in the discussions, but action 


A resume of accomplishments of the 
recent AN Standards Conference 
and of the Standards Committee of 
the Society of Automotive Engineers 

is taken by, and upon the sole respon- foil characte 
sibility of, the Army and Navy. It known sections, standard methods of 

assumes the final form of a cc ’ * " 

from the government services 
industry, laying down the practices to 
be followed in doing business with the 
government. The purpose of the S.A.E. 
work, on the other hand, following the 
precedent set in the Society’s vast 

mobile field, is primarily commercial and 
economic. The object is not so much 


the items discussed 
at Philadelphia, but 
without action, were 
the standardization 
of load factors used 
in design and of air- 


Tires and wheels 

Probably the most important concrete 
development of the two conferences was 
the adoption by the S.A.E. of a recom- 
tded practice (somewhat less formal 


quality as to permit large- than a standard) for low-[ 


scale manufacture of identi 
making them available at mode 
and, by insuring interchangeability 




the result of two 
years of discussion by a special sub- 
" ‘ ion, headed by John R. Cautley of 


the field, to reduce the stock of special the Bendix Brake Corporatic 


parts that must be carried b, 

stations and operators. The Aircraft was not c 
Division is headed by John F. Hardcckcr as ; t has t 
of the Naval Aircraft Factory, one the mediui 
of three governmental representatives ing into j 
among its 21 members. The others are seven size 
engineers of a dozen different air- diameter 


plan 


nanufacturing companies, includ- 10-in. 1 


;s of 6.5. 7.5, and 8.5-ir 


•r do any government tires will go 
business, of accessory manufacturers, 12.5-' 
and of air transport lines. The Engine tire 

Division is under the chairmanship of comt... 

Arthur Nutt of the Wright Company, introduction of the balloon 
with one representative each from the airplane recommended pract 
Army and Navy and five from other the 


, i the 

9.5 and 11-in. 

!nd a 15-in. 
the 16-in. rim. As has been 
in automobile practice since the 


■ calls for 


craft ei 


The scope of the S.A.E. work 
viously limited by the limitations 
purpose as just stated. The Aircraft practice with high-pressui 
Division does 


ing of a 
widths and r' 
ob- instead of in 

(as 32x6) which has been the common 


a diameters as (8.5-10), 


s for the low-pressure tires were 
specifications for materials or manufac- approved in two forms, illustrated here- 
turing practices (except where they with, the offset type being designed to 
affect interchangeability), nor with provide more clearance for the brake 
methods of design. The AN Confer- drum. Axle diameters for the low- 
ence goes into all those things. Among pressure wheels will range from 1.5 on 
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the 6.5-10, and 2 in. on the 8.5-10, to 
3 in. on the 15.0-16. 

The recommended practice on high- 

this same meeting. Direct comparison 
of up-to-date practice on load ratings 
and other characteristics for the high- 
pressure and low-pressure types thus 
becomes possible. High-pressure tires 
are listed in three tail wheel sizes, 
10x3, 14x3, and 18x3, and in eight 
regular sizes extending from 24x4 to 
58x14, with five extra tire sizes de- 
signed for use only in oversizing for 
extra cushioning on a standard wheel. 
The sizes and inflation pressures recom- 
mended, both in the high-pressure and 
the low-pressure types, for use with 
various static loads are shown in Table I. 

Roughly speaking (within about 10 
per cent) the recommended static load 
for low-pressure tires is equal to 
2 D r where D r is the base diameter 
of the rim and d the tire diameter, while 
the ratings for high-pressure tires are 
approximately 12Dd, where D is the 
over-all diameter of the wheel. The 
static loads and inflation pressures for 
high-pressure tires arc so calculated that 
the tire will be flattened by 25 to 27.5 
per cent of its diameter when at rest 
on the ground. The load factor for com- 
plete flattening of the tire at the specified 
inflation pressures and static loads is 
approximately four, while the recom- 
mended practice calls for the wheels to 
be proportioned for a load factor rang- 
ing from eight in the smallest sizes 
down to five in the largest. 


Tubing, round and streamline 

Another extremely important group 
of recommended practices adopted by 
the S.A.E. covered the dimensions and 
preferred sizes of steel and aluminum 
alloy tubing, both round and streamline. 
The subject was one on which Mr. Har- 

The list of preferred numbers adopted 
calls for a total of 83 sizes of round 
aluminum alloy tubing in seventeen dif- 
ferent gages, ranging from J-in. diameter 
by 24 gage (0.022 in.) up to 3J-in. 
diameter by 11 gage (0.120 in.). The 
recommendations are based on a general 
rule limiting the outside diameter of 
the tube to 38 times the wall thickness. 
The most popular gages in aluminum 
alloy recommended to be carried in the 
largest number of diameters, are 17 
(0.058 in.), 19 (0.042 in.), and 22 
(0.028 in). 

A total of 80 sizes of round carbon 
steel tube and 94 sizes of round alloy 
steel tube are recommended, but the 
gages to be used are limited to nine in 
number between 11 and 24. numbers 12, 
15, 19, and 21 being provided for alu- 
minum alloy but not for steel. The maxi- 
mum ratio of diameter to wall thickness 
admitted in steel is approximately the 
same as in the light alloy. 

Both in light alloy and in steel, tubes 
of larger diameter in each gage will be 




drawn for subsequent rolling in stream- 
line sections. In 16-gage wall thickness, 
for example, the largest diameter specifi- 
cally approved for use in the round tube 
is 2\ in., but streamline tubes are to be 
rolled from round ones up to 5 in. in 
diameter giving a streamlined section 
7.14 in. long by 2.86 in. wide. The 
streamline section approved as a general 
recommended practice has a fineness 
ratio of 2.5, with a radius at the tail of 
the section of 6 per cent of its length, 
and with the point of greatest diameter 
45 per cent of the length of the section 
from the nose. Sections following the 
standard form will have a length 43 per 
cent greater than the diameter of the 
round tube used in rolling them. A 
total of 28 sizes of light alloy stream- 
lined tube are recommended, distributed 
over nine gages, while in alloy steel 
there are 27 sizes in seven gages. 

The AN Conference also discussed the 
standardization of tubing sizes, and the 

pared with a table of proposed preferred 
gages and dimensions. The Army’s 
recommendations were so different from 
those of the S.A.E., and from the Navy's 
present practice, that the matter was left 
in abeyance. 


Standard parts 

Minor changes were made in the 
S. A. E. standards or recommended prac- 

tachment and for instrument case 
dimensions. New standards were added 
for brazier-head rivets and slotted 
shear-nuts. A number of additions and 
modifications for the list of standard 
parts, most of them pertaining to ma- 
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terial not so far covered by the S.A.E., 
were proposed at the Philadelphia meet- 
ing by representatives of the services or 
by those of airplane manufacturers, 
especially the Boeing Company. It was 
agreed that two types of control pulleys, 
plain-bearing and anti-friction-bearing, 
should henceforth be recognized. It was 
agreed that standard cowl fasteners 
would henceforth be of steel instead of 
duralumin, the latter having shown some 
weakness. A standard for a control 
cable bushing was recommended but not 
adopted, as was a change to a smaller 
thread than is now regularly used on 

specification for clocks was accepted, in- 
cluding a standard installation drawing. 
Changes, although only of a very minor 
order, were made in standards of such 
fundamental importance as those for 
turnbuckles, eye-bolts, tie-rod terminals, 
and shackles. 

The Aircraft-Engine Division of the 
S.A.E. Standards Committee revised the 

and fuel pump mountings in certain 
details, and made two additions to the 
list of standard shaft-ends and propeller 
hubs. The number of taper shaft ends 
offered as recommended practices was 
increased from three to four by adding 
a taper of lj-in. base diameter and 3-in. 
length, to take care of the light plane en- 
gines. The addition to the table of 
splined shaft ends was made at the 
upper end, a No. 50 shaft of 3.804-in. 
base diameter and 5.5164-in. hub length 
being approved to meet the demand of 
geared engines of the very highest 
powers. The AN Conference took no 
action on these matters, the small taper 
shaft at least being of no probable mili- 
tary interest. 


Metals, dopes, and glues 


The materials sub-committee of the 
AN Conference gave special attention 


preparation of new specifications for 
stainless steel sheet, tubings, and cable. 
The standard chemical analysis for 
stainless sheet ("eighteen-eight”) was 
modified and now allows 8-10 per cent 
of nickel, 17-20 per cent of chromium, 
and 0.2-0.7 per cent manganese. Maxi- 
mum limits are imposed on the content 
of carbon, sulphur, copper, silicon, and 
phosphorus. There were no other im- 
portant changes in the specifications for 
metals, although minor changes in word- 
ing were made in several instances. A 
new specification was adopted on marine 
glue, and there was some discussion on 
the drying time of casein glue, one 
manufacturer recommending that the 
present specified figure of 72 hours be 
doubled. The matter was left in 

The Navy's representatives reported 
much trouble with clear nitrate dope in 
the tropics, and complained that the 
present specification was not rigorous 
enough to insure the highest grade of 
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dope. Studies will be made with a view 

what similar lines, and in this case the 
manufacturers’ representatives present 
were in full accord that the specification 
did not call for material of the highest 
grade. Mr. Sullivan of the Bureau of 
Aeronautics, presiding at the meeting 
[and author of the article on the cor- 
rosion of duralumin rivets appearing in 
Aviation for June] threatened the in- 
dustry with the possibility of the Navy’s 
manufacturing its own spar varnish if 
means could not be found of insuring 
that a satisfactory product would be de- 
livered by the commercial manufacturers 
on specification. 

It has been the usual rule, when the 
Army and Navy were at variance on 
a material specification, that the Navy’s 
stipulations were the more severe, since 
the conditions of service of sea-going 
aircraft arc in general much more diffi- 
cult than those for the Army machines. 


Plywood specifications have been a 
notable example in the past, the ma- 
terial to meet Navy specifications at 


as that which suited the Army's needs. 
The discussion on wool felt at the re- 
cent conference presented a departure 
from the usual rule, for the Army Air 
Corps was insistent upon 100 per cent 
wool content, while the Navy reported 
that a wool content of 60 per cent had 
proven entirely suitable for its purposes. 
The cost of material made to the Army’s 
limits sometimes runs five times as high 

Navy's proposal. Further tests are to 
be made in the endeavor to secure 
agreement. 


Engines, shielding and radio 

The power plant sub-committee at the 
AN meeting touched on material speci- 
fications in its discussion of the stand- 
ardization of grades of fuel and methods 
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of testing, a point upon which some of 
the large refiners are anxious to secure 
action. Nothing definite was done. 
Also held over for further discussion 
was a proposal to standardize the loca- 
tion of thermocouples in engine cylinders 
and the means of installing them. 

The electrical equipment and radio 
sub-committees paid special attention to 
magnetic and electrical shielding and to 
conduit installations. The means of 
testing the efficiency of engine shielding 
and so preparing specifications were dis- 

taken except to agree on further in- 
vestigation along definite lines. Conduit 
fittings were agreed to be ot immediate 
importance, and the representatives of 
the Navy undertook to continue ener- 
getically with the development of a 
standard series of fittings, preliminary 
samples of the Navy’s general type being 
considered more promising for ultimate 
general adoption than any of the others 
that were examined by the conference. 


A 250-ton 
metal forming 
brake 



A SPECIAL hydraulic brake of 
250-ton capacity has been designed 
by engineers of the Northrop 
Aircraft Corporation, and installed in 
their new factory at Burbank, Cal. It 
was necessary to design the machine 
locally, for a standard hydraulic press 


to fill the very special requirements 
was found to be almost prohibitive 
from the standpoint of bulk and first 

The machine has a capacity to han- 
dle sheet metal up to 15 ft. long and 


Hydraulic unit designed 
by Northrop engineers 


base to insure absolute alignment of the 
lower heam. The latter is operated by 
six hydraulic cylinders equally spaced 
along its length supported by a heavy 

tortion of the girder under load does not 
affect the accuracy of the work as the 
pressure is automatically equalized in all 
six cylinders insuring uniformity of 
pressure between the working faces. By 
means of simple adjustments, tapered 
sections may be handled or the brace 
arranged to apply varying pressures 
along its length. Its cylinders are 
operated through suitable valves from 
a Hele - Shaw hydraulic pump of 
2,500 lb. per sq.in. capacity, driven by 
a 35-hp. General Electric motor. 




Flying Equipment 



CONSOLIDATED 

TRAINER 

T O AN unusual degree the new 
model 21-A Trainer, of the Consoli- 
dated Aircraft Company of Buffalo, 
N. Y., has been designed around the 
requirements for minimum maintenance 
and greatest ease of inspection and 
servicing. The outstanding feature in 


chine is conventional. It is a two-place 
open cockpit staggered biplane having 
straight wings of equal chord and 
equal spans with elliptical wing tips. 
For training purposes, it is to be 
powered with the Wright J-6 fivef- 
cylinder, Kinner C-S five-cylinder, or 
the Continental seven-cylinder engine, 
all of which are rated at 17S hp. For 
advanced training, or where excep- 
tional performance is required, either 
the Pratt & Whitney Wasp Jr., or the 
Wright J-6 of 300 hp. may be sub- 
stituted. Fuel is carried in an alumi- 
num tank enclosed in the center section, 


very interesting, and are covered in de- 
tail in the Design Novelties section of 
this issue of Aviation. In general 
it is of the divided axle type, of 
tubular chrome molybdenum steel con- 
struction, fitted with oleo shock ab- 
sorbers, semi-balloon tires, and brakes. 
The tread is 84 in. The tail wheel will 
be described in a later issue. Tail 
wheel or skid are interchangeable. Both 
are steerable and releaseable at 90 deg. 
for a full 360 deg. swivel. 

Elevator and ailerons are operated by 
push and pull tubes. A special operat- 
ing mechanism is used for the ailerons 
which eliminates all exposed control 
parts and masts. The stabilizer is ad- 
justable from both cockpits through 
beveled geared ball-bearing control with 
a non-jamming stop. Indicators are 
provided on each control in each cock- 
pit. The fin is adjustable from the 
ground only. Engine controls are direct 



this connection is in the extraordinarily 
complete application of ball bearings. 
The flight controls are fully ball-bearing 
at every connection, including all ele- 
vator, rudder and aileron hinges, 
guide pulleys, and all clevis mast at- 
tachment points. The bearings are made 
of stainless steel, are water and dust- 
proof, and require but one lubrication 
for the life of the airplane. The only 
wearing points at which ball bearings 
have not been used are at the main 
fittings where the undercarriage is at- 
tached to the fuselage. At these four 
points, however, generous bronze bushed 
bearings are provided, fitted with Ale- 
mite grease gun connections. The con- 
necting bolts are of hardened alloy 
steel, and the bushings are readily re- 
placeable for wear without disturbing 
the fuselage structure. All bolts used 
at wing hinges, inter-plane strut con- 
nections, etc. are tapered and hardened 
to take up any wear from vibration, 
and in calculating the strength of such 
bolts tlie bearing stresses have been 
assumed to be one-half the yield for 
the materials used. Particular attention 
has been paid to accessibility of im- 
portant parts throughout the airplane. 
Numerous zippers have been provided, 
and the entire metal cowling at the rear, 
and on the under part of the fuselage 
forward of the rear cockpit is readily 
removable. 

The general arrangement of the ma- 


having a capacity of 43 gal. For the 
higher powered engine installations 
mentioned above, an additional tank is 
provided in the fuselage under the 
cowling. 

The fuselage is built of chrome 
molybdenum steel tubing, and is de- 
signed with a detachable engine mount 
section. Wing spars are of laminated 
solid spruce with chrome molybdenum 
fittings, ribs are of heat-treated dural, 
and the entire assembly is fabric cov- 
ered. Ailerons consist of heat-treated 
dural ribs, assembled on a tubular dural 
spar, fabric covered. The attachment 
of the wing fittings to spars is through 
the medium of Bakelite bushings to 
reduce bearing loads below the elastic 
limit of the spruce. 

The details of the undercarriage are 


operating push and pull rods, there 
being no torque tubes used. Indirectly 
lighted instruments are mounted on 
boards which are completely covered 
with sponge rubber crash pads, 1| in. 
thick. 

The exceptionally clean lines of this 
airplane are due to the amount of 
thought expended on details which are 
commonly overlooked. For example, 
the usual hand fire extinguisher is in- 
stalled in a streamlined container par- 
tially on the outside of the fuselage and 
partially set into it so located that it 
can be reached either from cockpits or 
the ground. The starter crank socket 
which ordinarily projects through the 
engine cowling is provided with a spe- 
cial telescopic extension rod which is 
pulled out for cranking purposes and 


AVIATION 

August, 1931 

completely enclosed within the cowl 
when in flight. The starting crank 
handle is stowed in the engine com- 
partment. Metal housings and flexible 
boots completely enclose all the exposed 
fittings of the undercarriage. Flush 
type hinged covers provide access to 
the enclosed oleo gear. 

The general specifications of the 
plane, as furnished by the manufac- 
turer, follow: 


VIKING 

FLYING BOAT 

H ASED primarily on a design orig- 
inated in France by the Schreck 
F.B.A. Company, the Model V-2 
Viking flying boat, manufactured by 
the Viking Flying Boat Company of 
New Haven, Conn., uses American 
construction methods, materials and 
engines, and is manufactured under the 
Department of Commerce approved 
type certificate No. 361. 

The machine is a four-place, hull 
type, open cockpit biplane, powered with 
a seven-cylinder Wright 240-hp. engine, 
mounted as a pusher in a nacelle sup- 
ported between the wings. The cellule 
is of conventional single bay type, with 
wings of all wood and fabric construc- 
tion, using a modified Eiffel 359 airfoil. 
They arc not tapered either in plan or 
in section, and the tips are practically 
square with some rounding at the cor- 
ners only. Both upper and lower wings 
are rigged with slight sweepback 
(averaging only 2 deg. from the nor- 
mal), and although the upper panels 
have no dihedral, the lower are rigged 
with a dihedral of 2 deg. and 20 min. 
A wire is used at the trailing edge 
which gives a slightly scal- 
loped effect, typical of for- 
eign desi 


is braced to the hull by streamlined 

The principal deviation from usual 
American flying boat design is in the 
hull, which is constructed entirely of 
wood, has a single step, and is flat- 
bottomed. Aft of the step the lines of 
the hull are sloped upward in a graceful 
curve to carry the tail surfaces well 
clear of the water. The general effect 
is a smooth continuity of line from 
how to rudder which is typical of many 
French flying boat designs. In defence 
of the flat bottom, the manufacturers 
claim that quicker take-offs and 
smoother landings are posible on a bot- 
tom of this type for comparatively 
small boats of low horsepower than for 
the more usual vee-bottomed boat. 
From a handling and servicing point of 
view the flat bottom permits the boat 
to be slid about on a ramp or run-way 
under its own power like a sled, and the 
simplicity of line permits even an 
amateur woodworker to make emer- 
gency repairs. It is claimed also that 
in case a landing on the ground becomes 
necessary, the flat bottom is essentially 
safer than a vee. The hull is provided 
with two towing rings on either side, 
one on the nose, and a combined han- 
dling grip and skid under the tail. 
The entire machine may be lifted in a 
sling attached to four lifting lugs on the 

upper center section. 

A 48-gal. gasoline tank is located 
behind the rear cockpit in the hull, and 
a 12-gal. tank under the rear seat. The 
engine is supplied by a power-driven 
pump, supplemented by a hand wobble 
pump for emergency use. The oil sup- 
ply tank is located in the front part of 
the engine nacelle which makes any 
other oil-cooling system unnecesary. 

The manufacturer’s specifications are : 


PARAMOUNT 
FLOAT SEAPLANE 

F EW airplanes today, outside of those 
designated specifically for the naval 
services, are designed primarily as float 
seaplanes. The average machine of this 
character is primarily a land plane 
which has been adapted to over-water 
flying by the removal of the usual 
wheels and the substitution of float gear. 
The Paramount Aircraft Corporation of 
Saginaw, Mich., has placed on the mar- 
ket, however, a twin-float seaplane in- 
tended for sport use. They have de- 
parted from their usual cabin biplane 
designs, and have produced in this case 
a low-Wing open cockpit monoplane. 

The machine seats two persons side 
by side. The power plant is a 110-hp. 
W arner Scarab arranged as a tractor in 
a fuselage of conventional arrangement. 
Engine cowling of the Townend type 
permits good streamlining. Wings are 

panels, each attached to a short center 
section stub which is strut braced from 
the upper longeron and carries the float 
struts at the outer end. Wing panels 
one wire braced from the upper lon- 
geron and from the strut fittings at the 
decks of the floats. Materials and con- 


APPROVED TYPE 
CERTIFICATES 


D 


of tv 




lod c. 


lion with plywood covering 
between spars, and are oper- 
ated by a push rod and bell 
crank through the wing and 

the engine mount strut to 
the cockpit. 

Tail sur- 


ception of the fin which is 
entirely covered with ply- 
wood. Rudder and elevators 
are operated by push rods. 
The fin is wire braced to the 
stabilizer and the latter 



URING the period June 13 to July 
10 the Aeronautics Branch of the 
ment of Commerce issued the fol- 

type certificates: 427?Spar- 
tan C2-60 (Jacobs L3 60 
lip.) ; 428, Fleet, Models 8 
and 9 (Kinner B5 125 
hp.); 429, Curtiss-Wright 
Travel Air, 16W (Warner 
Scarab 110 hp.) ; 430, 
Franklin, Model 90 (Lam- 
' ' 90 hp.) ; 431, Ford, 
13A, (two Wright 
R975s 300 hp. and 
one Wright Cyclone 
575 hp.); 433, Pit- 
cairn Autogiro, 
PAA-1 (Kinner B5 125 
hp.); 434, Rearwin Jun- 
ior. 3000 (Szekely 45 hp.). 
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Aircraft at Work 



Dusting gains favor ; 
oil spray successful 

D ELTA Air Corporation, one of the 
world’s oldest aerial dusting organ- 
izations, with headquarters at Monroe, 
La., has recently extended its activities 
in California and the Southwest and 
reports a rapidly increasing application 
of aerial dusting to new uses. Recent 
contracts successfully completed in- 
cluded seeding and fertilization from 

A comparatively new development has 
been the application of oil from the 
air for mosquito control in swampy 
areas. The application of insecticides 
and fungicides by plane is now regularly 
being done for the protection of cotton, 
grapes, sugar cane, melons, tomatoes, 
peas, peach, pe- 


As agriculturists learn of the advan- 
tages and economies of aerial dusting 
this method is supplanting ground dust- 
ing of crops of almost all types on large 
ranches. The airplane is capable of 
treating approximately 100 acres of 
orchard with heavy applications, or 
1,500 to 2,000 acres of cotton with light 
applications, in a single day. 

Major Livingston Irving, of Oakland, 
Cal., has done considerable oil spraying 
of mosquito marshes near San Lorenzo, 
Cal., for the State Agricultural Depart- 
ment, as a side-line to his regular crop- 
dusting activities. This method of 
attack on mosquitoes is quicker and 
cheaper than with hand equipment. 
Major Irving also has developed a 
profitable business of rice sowing. Only 
slight modifications in his equipment is 
necessary for these various operations. 


Aerial photographs 
for golf score cards 

T HE Curtiss-Wright Flying Service 
photographic division is now mak- 
ing photographic golf score cards as a 
result of the favorable reception of the 
idea when first introduced in the Na- 
tional Open Championships of 1929 at 
Wing Foot Golf Club, Rye, N. Y. At 
that time detailed records of the direc- 
tion of each shot and the lie of the ball 
were made on photographic reproduc- 
tions of the course as the leading players 
went their rounds. The most interest- 
ing record, of course, was that of the 
final play between Jones and Espinoza. 

The photographs used for the score 
cards were made in about a week of 
flying back and forth over the course 
by expert aerial camera men. First a 
complete air picture of the course was 
secured. Separate shots of each hole — 
including tee. fairway and green — were 
made along lines developed in consulta- 
tion with the club’s officials. They were 
taken at an altitude of about 5,000 ft. 

This style of score card adds consider- 
able interest to the scoring. It provides 
a permanent and accurate record of the 
plays in important matches. It a'.so 
affords the stranger to the course an 
opportunity for better judgment of his 
blind shots. The make-up of a page 
of the score card is shown below. 

Aerial survey for 
Venezuela oil sites 

T HROUGH the work of L. E. Shealy 
with their Sikorsky S-38 amphibion. 
the Creole Petroleum Corporation 
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completed in April an extensive 
survey of the interior of Venezuela 
for oil sites which, with conventional 
means of transportation, probably would 
have required about ten years. For about 
a year the plane was never under a 
hangar's protecting roof, and with but 
a few exceptions all landings were made 
on waterways of the interior and along 
the coast, or on rough, improvised land- 
ing fields. The machine was used also 
for transporting officials and payrolls. 

The only accident during this period 
of rugged service was caused by a 
hurricane which ripped the plane away 
from its moorings and capsized it, 
damaging the wing to the extent that a 
new one was ordered front Bridgeport. 
The expedition carried three engines, 
one a spare. Every 150 hours, an en- 
gine would be shipped back to Hartford 
for Pratt & Whitney overhaul and a 
substitute installed. Spares and repair 
facilities were not available at the base. 

The plane carried a Folrner Graflex 
K-5 and Fairchild F-4 aerial cameras 
for the survey work. It was the prac- 
tice to cruise back and forth over a pre- 
determined area and photograph it. 
Examination of the prints would reveal 
the geographical tell-tales indicating oil 



possibilities which merited ground in- 
spection. Much oil was found. Shealy 
had to make his own maps. He would 
jot down notes and symbols on a piece 
of blank paper on each flight and gradu- 
ally developed a chart on which he 
could rely. 
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cally gifted soarer, but an unusually 
sensible pilot who first thought out his 
flight with understanding before execut- 
ing it with skill.” 

In the altitude flights the previous 
year's record of 7,087 ft. was un- 
equaled, although Bedau reached 5,380 
ft. This flyer on the last day of the 
meet passed from the up currents on 
the Wasserkuppe into the lower part of 
a cumulus cloud whose up-wind grad- 
ually carried him to 5,250 ft. After the 
first climb the up-wind slackened until 
suddenly in the 226th minute an ex- 
ceptionally strong up-wind lifted the 
glider almost 3,000 ft. in three minutes. 
This was followed by a fall in which 
the glider acquired a falling speed of 
about 82 ft. a second. This range of 
speeds clearly demonstrated the extra- 
ordinary velocities of vertical currents 
prevalent in cumulus clouds even of the 
most innocent appearing variety. 

In 1929 for the first time eleven soar- 
ing planes were in flight over the west 
slope of the Wasserkuppe. In 1930 the 
number was increased to fourteen or 
nearly half of all the gliders participat- 
ing in the contest. Of the seventeen 
gliders taking the air on that day, only 
one met with an accident. One of the 
features which seems to have con- 
tributed largely to the success of the 
meet was that of holding district meet- 
ings at various other localities previous 
to the Rolin contest; prizes being offered 
for soaring flights to be made between 
May 15 and Aug. 17 at the home 
fields of the primary gliding clubs. This 
seemed to result in arousing and keep- 
ing alive interest in such flying during 
that period. Also of great value in the 
consistent development has been the 
primary class meeting concurrent with 
the soaring at Wasserkuppe. 

ALLOY STEEL 
WING BEAMS 

Development of Steel Wing Beams 
for Aircraft, by H. C. Knerr and 
H. A. Backus; Iron Age, Feb. 26, 1931. 

C ERTAINLY the most complete 
article so far published on steel 
wing beams is this by Mr. Knerr and 
Mr. Backus. Alloy steels are available 
to the aeronautical industry with tensile 
strengths as high as 200,000 lb. per 
sq.in. Such material, if its full strength 
can be realized in its final fabricated 
form, offers a strength-weight ratio 
superior to that of wood and duralumin. 
Within the last two years furnace de- 
velopments have made it practical to 
heat treat entire wing beam assemblies 
in their final form. Previously difficul- 
ties from warping had been experienced 
using the horizontal furnaces. The type 
of furnace now used is a vertical one 
with quenching tank immediately below. 
The actual gravity forces exerted by the 
parts of the spar tend more toward 
straightening than toward setting up 
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WASSERKUPPE 
SOARING CONTEST 

Eleventh Rohn Soaring-Flight 
Contest, 1930, by Walter Georgii; 
N.A.C.A. Technical Memorandum No. 
623. 

T O AN out and out soaring en- 
thusiast with no jealousy in his soul, 
to a scientist whose outlook recognizes 
no international boundries, this account 
of the eleventh Rohn Soaring contest 
is an inspiring document. To a na- 
tionalist cherishing hopes for his coun- 
trymen to excel in ail activities it is 
profoundly discouraging. For any 
other nation even to aspire to approach 
Germany in the field of motorless flight 
for organized and sustained effort, sci- 
entific study and utilization, and con- 
sistent record breaking achievement, 
seems as hopeless as for the University 
of Prague to cherish a desire to smear 
a football team from Notre Dame. 

Two difficulties beset the meet in 
1930, the first was the general financial 
depression which made it difficult for 
the individual clubs to raise funds for 
building their craft and participating, 
and for those managing the meet to col- 
lect sufficient money for the expenses 
incurred. The second was the weather. 


Only ten of the sixteen contest days 
permitted any flying at all and on those 
rain and clouds were prevailing. In 
the face of these conditions it is nothing 
less than remarkable that previous rec- 
ord performances were generally ex- 
ceeded. Even more astounding was the 
improvement in the number of those 
who made noteworthy flights. 

Of chief spectacular interest was of 
course the cross country flight of 101 
miles by Kronfeld which beat his previ- 
ous best attempt by about 9 miles. More 
fundamentally important in this event 
were six flights by five different pilots 
of over 15 miles and the general revival 
of interest of using currents from moun- 
tains and forests as well as from cloud 
formations for attaining long distances, 
the latter type of currents occurring 
rarely during the eleventh meet. 

Dr. Georgii brings out the importance 
demonstrated in the 1930 distance flights 
of completely planning such flights in 
advance. So far only Kronfeld and 
Nehring seem to have done this. One 
must carefully study the terrain at each 
point on the proposed route under the 
expected air conditions, have a course 
completely plotted on the map, and have 
a very definite plan of campaign thor- 
oughly memorized for the beginning of 
the flight. "Kronfeldt is no pathologi- 
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any warping. Not only has the heat 
treatment resulted in realizing the high 
strengths in the main structural parts of 
spars, but the welded joints themselves 
have returned practically to the strength 
of tubing. 

The article discusses completely vari- 
ous general features and details of the 
spars developed for the Curtiss Condor 
and Kingbird, the tri-engined Stinson, 
the Fairchild photographic plane, the 
Bcllanca Air Bus, and others. Certainly 
if the progress of the last two years in 
this field of design is continued, there is 
no doubt but that the majority of large 
airplanes will take advantage of it. 

RAF-6 AND CLARK Y 
PROPELLER SECTIONS 

Comparison of Full-Scale Pro- 
pellers, Having RAF-6 and Clark Y 
Airfoil Sections, by Hugh B. Free- 
wan; N.A.C.A. Report No. 378. 

E ARLY aerodynamic research in 
connection with propeller design 
was carried out largely in England. 
One of the most important contributions 
was the development of a group oi air- 
foils based on the RAF-6 section with 
varying camber to chord ratios. This 
family of sections and the blade plan 
forms developed for it have even since 
been the basis of the great majority of 
wooden propeller designs. 

When aluminum alloy propellers came 
into vogue this same family of sections, 
though of course combined with new 
plan forms, was used to some extent. 
For the past three or four years, how- 
ever, a new family of sections based 
on modifications of the Dark Y has 
been developed by the Army and Navy 
design sections here in the United 
States. Little has been known to date 
as to the comparative efficiencies of 
these two groups of sections. Report 
No. 378 is, therefore, very timely and 
definitely and immediately useful. 

Six full scale propellers were com- 
pletely tested in the propeller research 
tunnel of the National Advisory Com- 
mittee for Aeronautics. Three had 
RAF‘6 and three Clark Y airfoil sec- 
tions. One each of both sections had 
thickness over chord ratios of 0.06, 0.08, 
and 0.10. Tests were run at five pitch 
settings for each propeller. 

The results are quite interesting. On 
low pitched propellers the Clark Y sec- 
tions gave higher peak efficiency than 
the RAF-6 sections. On high pitch 
propellers the RAF-6 sections gave 
about the same peak efficiencies and 
greater efficiencies for the conditions of 
climb and take-oft'. Lastly, the maxi- 
mum efficiency of low pitch propellers 
with RAF-6 sections decreased slightly 
with increased blade thickness, but with 
Clark Y sections, the efficiency actually 
increased although the increase was 
very slight. 


1 7 S T AND STEEL 
TUBULAR MEMBERS 

Comparison of Weights of 17ST and 
Steel Tubular Structural Members 
Used in Aircraft Construction, by 
£. C. Hartmann; May, 1931; N.A.C.A. 
T echnical Note No. 378. 

T HE field of aeronautics seems par- 
ticularly productive of topics for 
technical debate — the best number of 
lifting surfaces — the safest number of 
engines — the position of a monoplane 
wing in relation to the fuselage. One of 
the more modern of these moot questions 
has resulted from the parallel develop- 
ments of aluminum alloys and high ten- 
sile steel for structural purposes. 

The paper under discussion was writ- 
ten by E. C. Hartmann of the Aluminum 
Research Laboratories to put on a sci- 
entific and quantitative basis some of 

the vast majority of other technical 
questions, there is no one particular and 
final answer because in addition to the 
purely technical question of strength- 
weight ratio, there are also the prob- 
lems of cost characteristics of terminals, 
rigidity of assembled members, resist- 
ance to corrosion, and possibly even 
other factors whose weight must vary 
in the considerations which would lead 
to the adoption of one or the other for 
any one particular purpose. 

This technical note limits itself to a 
discussion of the strength-weight ratios 
of tubular structural members of the 
two materials. It considers such mem- 
bers in tension, loaded as beams, in 
compression, under combined bending 
and compression, and after local buck- 
ling. The discussion assumes the shape 
of a mathematical analysis and general 
considerations of a previous technical 
note (No. 307), which reported a num- 
ber of practical tests of tubing. The 

favorable' 1o the ffiiral (with^ST) 
members. While it is possible to secure 
steel tubing at the present time of ex- 
tremely high ultimate tensile strength, 
it must be remembered that the real 
utility of a structural material is very 
often more a question of yield strength 
and modulus of elasticity. The conclu- 

1. A steel tubular structural member 
designed for any ratio of d/t (outside 
diameter to wall thickness) can be 
equalled in strength by a 17ST tubular 
member having the same d/t ratio 
at a substantial saving in weight as in- 
dicated below. 

(a) If the yield strength of the 
steel is equal to that of 17ST, the 
17ST tube will be from 38 to 64 per 
cent lighter. 

(b) If the yield strength of the 
steel is about equal to 97 per cent of 
the minimum tensile strength for alloy 
steels stated in the U. S. Army Air 
Service Specifications No. 10231-B, 
say 92,000 lb. per sq.in., the 17ST 
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tube will be from 10 to 40 per cent 
lighter. 

(c) If the yield strength of the steel 
is raised to about 115,000 lb. per sq.in., 
the 17ST tube begins to lose its 
weight-saving advantage for tension 
members and short columns but re- 
tains some advantage for beams and 
long columns. 

(d) Regardless of the other prop- 
erties of the steel, if the modulus of 
elasticity remains about 30,000,000 lb. 
per sq.in. the 17ST tube will always 
be 39 per cent lighter than the steel 
tube for long columns and for beams 
designed for a given deflection. 

2. Under the conditions stated for 
the first conclusion the 17ST tube will 
have a larger outside diameter than the 
steel tube in the four cases as indicated 
below : 

(a) If the yield strength of the 
steel is equal to that of 17ST the 
diameter of the 17ST tube will be 
from 0 to 31 per cent larger than 
that of the steel tube. 

(b) If the yield strength of steel 
is 92,000 lb., per sq.in. the diameter 
of the*17ST tube will be from 31 to 
58 per cent larger. 

(c) If the yield strength of steel 
is 115,000 lb. per sq.in. the diameter of 
the 17ST tube will be from 31 to 72 
per cent larger. 

(d) For long columns and for 
beams designed for a given deflection 
the diameter of the 17ST tube will 
be 31 per cent larger. 

3. If it is specified that the outside 
diameter of the 17ST tube cannot be 
larger than that of the steel tube, 17ST 
loses much of its weight-saving ad- 
vantage for columns and beams. In 
long columns and in beams designed for 
a given deflection, steel tubes will be 
lighter regardless of the yield strength 
of the steel. In short columns and in 
beams designed for strength the 17ST 
tube will be considerably lighter if the 
steel has a yield strength about equal 
to that of 17ST but will lose this ad- 
vantage rapidly as the yield strength 
is raised. If the steel has a yield 
strength of more than 115,000 lb. per 
sq.in., the steel tube will be lighter 
than the 17ST tube for all loading 
conditions. 

4. If the d/t ratio for a 17ST tube 
must be kept smaller than that for a 
steel tube because of the likelihood of 
local compression failure, 17ST loses 
some of its weight-saving advantage 
in short columns and in beams designed 
for strength but not as much as indi- 
cated above for the condition of equal 
outside diameters. 

5. For most tubular structural mem- 
bers 17ST should be able to compete 
easily on a weight basis with any steel 
having a yield strength less than 90,000 
lb. per sq.in. In some cases it should 
be able to compete with steels having 
yield strengths as high as 115,000 lb. per 
sq.in. 
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Airport Management 



Metering fuel 
in the field 

I T sometimes happens that a number 
of planes must be serviced at an air- 
port with a fuel not regularly kept on 
hand there, or that for some reason it is 
inconvenient to taxi the machines to 
fueling pits. It then becomes necessary 
to take care of them on the field or along 
a parking line. If the quantity of fuel 
needed is very large, and if all the 
machines belong to a single owner, as 
in the case of the recent Army maneu- 
vers, gasoline can be supplied from tank 
trucks with the remaining contents 
gaged after all the machines have been 

When variable and small amounts of 
fuel have to be supplied to a number of 
planes and each one charged individ- 
ually, however, that process is less satis- 
factory, and a tank truck with accurate 
metering facilities is then of great as- 
sistance, Certain oil companies have 
solved this problem by mounting on 
trucks or trailers a standard pump es- 
sentially like those used in filling sta- 
tions, except that it is of somewhat 
lighter construction. It is supported on 
a temporary tailboard and piped directly 
to the tank. 

The pump may be cither hand or 
power driven, usually the former, and 
so set up as to be easily demountable. It 
constitutes essentially a portable filling 
station of some 1,500-gal. capacity, and 
is a very useful adjunct to the fuel sup- 


ply system of an airport in time of 
special stress, as during air meets and 


Baton Rouge’s 
municipal airport 

T WO interesting features charac- 
terize the 200-acre municipal air- 
port which Baton Rouge, La., dedi- 
cated June 20-21. One of these is 
a 100-ft wide roadway beside the 4-ft. 
fence which encloses the entire area. 
This road offers excellent driving and 
parking facilities. Another is the de- 


corative steel tower housing the air- 
port beacon and the code beacon. As 
shown in the illustration, the code 
beacon is on the top platform and 
below it is the revolving beacon on 
another platform. 

The field itself is practically square, 
measuring approximately 3,200x4,000 
ft. Excellent natural drainage quali- 
ties are supplemented by a subsoil sys- 
tem in one small portion. An attrac- 
tively designed administration building 
of brick and steel has the usual accom- 
modations and a roof garden. The 
hangar is of similar materials and 
measures 140x120 ft. The port is com- 
pletely lighted. It is ideally located, 
being but five miles from the post 
office on two paved highways. The 
construction was financed by a small 
parish-wide tax spread over a period 


Specialising in 
engine service 

T HE new Rentschler Field at East 
Hartford, Conn., is an airport spe- 
cializing in engine service and overhaul. 
Complete equipment, including special 
tools, for handling Pratt & Whitney 
products is available in the large shop 
which extends along one side of the 
commercial hangar. This is operated 
by United Airports, a United Aircraft 
& Transport subsidiary, which owns the 
field. The shop is able to handle every- 
thing in the overhaul line that the fac- 
tory can. Formerly the overhauling 
was done at the factory but improve- 




the i 


There 


e field. 


The United hangar, operated for gen- 
eral patronage, has a clear floor space 
125 ft. wide and 160 ft. deep. The 
sides are parallel with the edge of the 
field and the shop lean-to, measuring 
40x100 ft. adjoins the building on the 
far side. The office lean-to, on the field 


side, 


of ' 


s 20x160 ft. It is finished in 
Colonial style. Leading off the large 
reception room is the office of the port 
manager, B. L. Whelan. 

The other hangar, which is leased to 
the Pratt & Whitney Aircraft Company 
for experimental purposes, has a floor 
space of 125x80 ft. This will be en- 
larged eventually to the size of the 
other building. It has a two story office 
lean-to and shop space. 

This hangar has a new feature in 
scales for the weighing of aircraft. The 
platforms or plates of the scales are 
fitted flush with the floor and form a 
letter "T." The top bar of the “T” is 
the plate for the wheels and the long 
arm is for the tail skid. Any size ma- 
chine may be accommodated. Wells be- 
side the plates permit ready adjust- 
ment of the apparatus and reading of 
the figures. 

The buildings are of steel and brick 
construction. They have both sprinkler 
and deluge type systems and supplemen- 
tary fire apparatus. The field is all- 
way with turf surface and is drained 
by 40,000 ft. of metal culvert. 

As a contact medium between the 
United companies and commercial avia- 


e field is 


ilable tc 



Any 


r of Colonial transports have 
been housed there over night, for in- 
stance when the machines have been 
grounded on their regu 
make of engine may be overhauled 
the shop, which has a capacity of t 
of the Pratt & Whitney types. 


Descriptive folder helps 
the port and the visitor 

C OMPLETE information about the 
facilities at airports for the benefit 
of visitors, whether they come by land 
or by air, serves a three-fold purpose. 
The pilot is told the names of the com- 
panies operating at the field, the service 
they render and what accommodations 
are available. The spectator is given a 
bird’s-eye view of the plant, its purpose 
and functions and is thus initiated into 
an intelligent understanding of opera- 
tions which otherwise might remain 

There are two interesting examples of 
airport folders. One is prepared by the 
Aviation Bureau of the Boston Cham- 
ber of Commerce and is entitled Infor- 
mation for Visitors and Pilots. A map 
showing the location of the Municipal 
Airport in relation to Greater Boston is 


supplemented by photographs of various 
buildings and points of interest. The 

beacon, the various companies operat- 
ing on the field, and their service. 

Another excellent example is a pamph- 
let entitled Air Transport Facilities 
in the St. Louis District, which is pub- 
lished by the Industrial Club of St. 
Louis. As the name implies this covers 
more than one port but happens to give 
most space to the Lambert-St. Louis 
Municipal Field. Its local map is sup- 
plemented by a map of the United 
States showing St. Louis’ relative posi- 

hroughout the country. 


Traffic signals 
tentatively adopted 

T O MEET problems of traffic con- 
trol, which are growing acute at a 
number of our airports, and to prepare 
for adequate control at other ports as 
traffic increases, the Airport Section of 
the Aeronautical Chamber of Commerce 
has taken preliminary steps to introduce 
practices and mechanical aids which will 
be both adequately effective and stand- 
ard for all ports. This action was in- 
itiated at the Third Annual Airport 
Conference of the section at Tulsa in 
March, and is being carried on in co- 
operation with the study of the problem 
on the part of the airport section of the 
Department of Commerce. 

The Chamber's committee studying 
this phase of airport management con- 
sists of two divisions, one made up of 
East Coast managers and the other of 
West Coast managers, for the benefit 
of geographical representation. The 
former includes George W. Orr of 
Roosevelt Field, chairman; Richard W. 
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Aldworth, Newark Municipal Airport; 
W. Sanger Green, Central Airport, 
Camden, N. J.; and Herbert H. Mills, 
Brainard Field, Hartford. The latter 
includes Col. R. B. Barnitz, chairman, 
Director of Airports of the City of Los 
Angeles, Fred Denslow, United Airport, 
Burbank, and Major C. C. Mosley, 
Grand Central Air Terminal, Glendale, 
Cal. 

The East Coast division held its first 
meeting in New York City June 17 and, 
limiting its deliberations to control of 
planes in the air, evolved a traffic con- 

will study for probable recommendation 
to the whole Airport Section. The me- 
chanical system proposed is based on ex- 
perience with a two-light gun used for 
starting planes at the busy Washington 
Airport, serving the District of Colum- 
bia, and a three-light gun system 
developed at Newark. 

The Washington gun was described 
in this section of the May issue of 
Aviation. The Newark system goes 
further than the Washington device. It 
uses three lights — red, green and an- 
other, probably amber — each a search- 
light. The latter two are equipped with 
12-in. barrels to limit the spread of the 
beam. The red light is fixed and shines 
vertically upward permanently, visible 
in all directions. The green light is on 
a movable base so that it can be directed 
at the plane in the air and the amber 
light is movable so that it can be di- 
rected to that area of the airport where 
it is desired the plane should be landed. 

When a plane arrives at the airport 
the pilot circles in the usual manner, 
but continues beyond the required 180- 
deg. arc until he sees the green light. 
This is pointed at him by the operator 
and is powerful enough to attract his 
attention at once. He then glides in for 
a landing, noticing as he does so where 
the yellow spot from the amber light is 
located. This is directed also by the 
operator. It shines through the flood- 
light glow, making a definite oval of 

The amber light is in reality just an 

clear part of the field in the event of a 
crack-up or the presence of some other 
obstruction on the landing area. The 
red light is kept burning permanently in 
order to enable the operator to select 
planes to land in turn when more than 

same time. All can see the red light 
glow and will remain in the air until 
this is supplemented by the green. The 
operator is able to sight along the 
barrel of the green gun and pick out 
just the plane desired. Having “cov- 
ered" this machine he lights the light 
and follows the plane until it is on the 
ground. Then the green and amber 
lights are extinguished, leaving just the 
red light burning, until the operator 
picks out the next plane to land and 
"shoots” it with the green light. 
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Servicing Short Cuts 


STATIC ELECTRICITY 
SAFETY MEASURE 

structure is at zero electrical potential 
before an attempt is made to fill its 
gasoline tanks, a simple grounding de- 
vice has been developed in the shops of 
the Ludington Lines at Washington. To 
the framework of the steel stepladder 
regularly used to give access to the 
tanks a short length of flexible electrical 
conductor cable has been welded which 
carries on its free end a large clip simi- 



lar to those used in making external 

charging. As the servicing man climbs 
the ladder with the gasoline hose, he 
fastens the clip to the metal cowling of 
one of the wing engines and proceeds 
with the refueling without danger of 

electricity "to the hose nozzle^ ° 

PORTABLE 

WORK BENCHES 

C ONSIDERABLE time is saved to 
mechanics in the shop of Eastern 
Air Transport, Inc., at Atlanta, Ga., 
through the use of portable work 
benches, which make it unnecessary for 
a man to carry a part on which he is 
working to some distant point. Benches 
are solidly constructed of hard wood 
and arc mounted on four heavy caster- 

place to place with a minimum effort. 


Each is equipped with a large vise and 
a drawer containing the small tools. 
Each department is assigned one or 
more benches and the equipment they 
contain varies, depending upon the 
work which the particular department 
performs. In order to avoid confusion 
the name of each department is sten- 
cilled plainly on each bench. 


SERVICING LAYOUT 
FOR PROPELLERS 

T HE equipment and layout of the 
Ludington Lines at their Wash- 
ington, D. C., shop for servicing the 
propellers of the tri-engined Stinsons, 
is shown in the accompanying photo- 
graph. It is to be noted that the im- 
portance of good lighting for making 
visual inspection of propellers has not 
been overlooked in selecting a location 
for the shop. The arrangement of 
racks, etching tanks, protractor, and 
balancing stand makes for convenient 
handling of the several operations. 
Note also the portable electric buffer 
which can be moved easily and quickly 
to any desired location. 

Propellers are inspected on the plane 
at the end of each run, and at the reg- 
ular weekly airplane check-up. With 
the removal of engines from airplanes 
at the end of every 300 hours of opera- 
tion, the propellers are removed and 
sent to the propeller shop for a thor- 
ough checking. They are examined 
carefully for mechanical damage, in- 
spected for signs of fatigue cracks, and 



checked for pitch, balance, and track- 
ing before being returned to service. 


STANDS FOR 
RADIAL ENGINES 

F OR purposes of storage, or for mak- 
ing minor adjustments, the Atlanta, 
Ga.. shop of Eastern Air Transport. 

supporting device. A welded steel 

small angles, is made up to resemble 
the nose of a fuselage. This frame- 
work is attached to wooden mounting 
strips supported firmly on a solid wall, 

studs corresponding to the mounting 
bolt holes on the engine. When 

firmly in a position where adjustment 
work may be performed conveniently. 
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Design Novelties 


An example of 
rugged construction 

T O MANY persons, one of the chief 
characteristics of airplane structure 
is apparent frailty. That this idea has 



some rational basis must be admitted 
for the "stick and wire” methods belong 
to the not far distant past, but with the 
improved materials and methods used 
today, such a criticism by even the most 
casual observer is becoming unjustified. 
A good example of the current tendency 

the accompanying photograph of the 
tail of the Northrop Alpha in which the 
tail cap has been removed to show the 
mounting and arrangement of the ele- 
vator and rudder control. The total 
absence of wood, wire, or fabric, is 
striking, and the assembly would seem 
sound to an engineer in any field, as full 
use has been made of materials and 
machine elements which arc familiar 


The De Bernardi 
unified control 

A N interesting feature of the new 
Caproni 97, single - engined semi- 
cantilever five-place cabin monoplane 
(500-hp. Jupiter engine), is the use of 
a combined control for rudder and 
ailerons. In this way, one set of the 
usual controls is totally eliminated, and 
the yawing and rolling motions are so 
synchronized that banked turns may be 
made by simply turning the wheel to 



the right or left. Longitudinal control, and the uselul life of the machine may 
as in conventional types, is by fore and very easily depend on the ability of the 
aft motion of the wheel. The horizontal landing gear to stand up under the 
stabilizer may be adjusted to keep the severe conditions which this usage or- 
machine in longitudinal equilibrium for dinarily imposes. Even if it does not 
various conditions of load and power actually break down in service, the re- 
output. pair and maintenance charged against 

The cockpit of this airplane looks the landing gear may make the differ- 
considerably less complicated than the ence between profit and loss to the oper- 
average, and does not differ greatly ator. The undercarriage of the new 
from the driver's seat in an ordinary Consolidated Model 21-A Trainer 


automobile. The steering wheel is at 
the left, control levers in the center, 
brake pedals are on the floor and an 
automotive type dashboard carries the 
instruments and their controls. The 
steering wheel rotates about a graduated 
disk on which are marked a datum line, 
parallel to the longitudinal axis of the 
airplane, and the degrees of turn to the 
right or left. The interconnection of 
the rudder and aileron is accomplished 
by cables and pulleys. 

In addition to the synchronizing fea- 
ture, the machine is said to be stable 
enough so that it will maintain normal 
flight under average conditions with 
completely locked controls. Springs 
introduced into the aileron and rudder 
control assist in restoring the plane to 
a normal attitude after a disturbance of 
any kind in the air. 


Use of ball bearings 


in landing gear 

O N any airplane designed primarily 
for training purposes the undercar- 
riage is one of the most imprtant units, 
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sibility and a minimum of maintenance. 

In general, the landing gear is a 
modified split axle type in which the 
side members are hinged to the 
lower longerons, with the axles pivoted 
about the apex of a rigid inverted 
cabane structure below the fuselage. 
The main side members are built up of 
welded chrome-molybdenum steel tubes 
in the form of a relatively narrow vee. 
A special oleo-hydraulic shock absorber 
cylinder is welded to the tubes at the 
apex of the vee bisecting the included 
angle. Short tubular struts welded to 
the upper end of the shock absorber cas- 
ing and to the main tubes of the frame- 
work hold the cylinder rigidly in place. 
The free end of the shock absorber 
plunger is attached to the axle fitting 
close to the wheel. 

The most unusual feature of the whole 
design is the extensive use which has 
been made of ball bearings. The only 
points where they have not been used 
are at the main connections to the fusel- 
age. All other joints, including the con- 
nections of axle and cabane, shock 
absorber plunger and wheel fittings, 
brake rods and controls, etc. are 
mounted on ball bearings which are 
moisture and dirt-proof, and which re- 
quire lubrication only once during the 
life of the airplane. At the points where 
plain bearings are used, the load is car- 
ried on hardened steel pins which bear 
against bronze bushings. The latter are 
readily replaceable in case of excessive 
wear without disturbing the primary 
fuselage structure, and accessible Alemite 
fittings provide for their complete lu- 
brication. 

Wheel brakes are actuated through 
torque rods which lie parallel to and im- 
mediately behind the axle. Suitable 
brackets welded to the axle provide 
means of support A universal joint 
provides the necessary flexible connec- 
tion at the wheel, and the inner end of 
each tube is provided with a lever arm 
so bent that its free end comes in line 
with, and immediately behind, the cen- 
tral fitting of the cabane. The control 
cables arc fastened to the lever arms 
through small universal ball bearings in 
special mountings and go up to the floor 


of the fuselage immediately behind the 
cabane struts. Good alignment of the 
cables and the struts is obtained by off- 
setting the two lever arms slightly to 
give each a chance to operate without 
interference from the other. Turn- 
buckles are provided in the rabies to 

Both vee shaped members and shock 
absorber units are completely faired by 
means of sheet aluminum housings. 
Inspection doors at an appropriate 
height give access to the air pressure 


JUAN DE LA CIERVA 
AND THE AUTOGIRO 

Wings of Tomorrow; the Story of 
the Autogiro, by Juan de la Ciena 
and Don Rose; Brewer, Warren Sr 
Putnam, Netv York; $2.50. 

T WO men were discussing the 
future of flying in this country. One 
was a cotton broker, the other a farmer. 
Considerable difference of opinion was 
expressed as to the rate of expansion, 
but both were in agreement on one 
point. They were sure that aviation’s 
future rests with the autogiro, although 
neither knows anything of the theory of 
flight nor has either been closer to an 
autogiro than the sidelines of an air- 
port, and they proceeded to discuss this 
latest aircraft with enthusiasm. 

This latest addition to a growing list 
of papers, articles and books on flying 
reveals the early days of the Spanish 
inventor, Juan de la Cierva, a young 
engineer who, was irrevocably bitten 


valve on the shock absorbers. The cross- 
axles and brake torque tubes are en- 
closed in sheet aluminum fairings 
supported on small rib-like brackets at- 
tached to the axle. Specially shaped 
housings which are readily removable 
to provide access to the workings parts, 
cover the pinned joints not only at the 
cabane connection but at the point of 
attachment of the wheels. The entire 
undercarriage is thus faired to an un- 
usual degree, and at the same time, 
accessibility has been very little reduced. 


by the flying bug and sought avidly 
after practical experience in addition 
to his studies and experiments. But 
Cierva was more titan an experimenter ; 
lie was a primitive, seeking his own 
paths of investigation and ignoring the 
dogmatic trend of design which left so 

airplanes. He was seeking an entirely 
new theory of flying. 

Just because all airplanes had followed 
in the footsteps of the Wright Brothers, 
and designers had hitched their aerial 
wagons to the star with fixed wings was 
no reason for supposing that any other 
method of flying was impossible. Cierva 
persevered with turntable Wings, and im- 
mediately ran into difficulty with gyro- 
scopic moment. The articulated blades 
of his auto-rotor proved to he the solu- 
tion. From then on. progress was com- 
paratively easy, and proceeded along the 
lines of adjustment, modification and 
development of the principle. ^ 

autogiration in this country the book 
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shifts from biography to an exhaustive 
treatise on the possibilities of the auto- 
giro as applied to the individual flier, 
the student, air mail, the airport and 
civic-center problem, speed and pay- 
loads, industry, and flying in the future. 

The theory of the autogiro is care- 
fully explained in one of the latter chap- 
ters, hinting at the great mass of aero- 
dynamics which determine precisely the 
characteristics of a given autogiro before 
it is built. But it is written in a way 
that is readily understood by the non- 
technician, and its inclusion seems to 
have been a happy inspiration on the 
part of the compilers of this book. 
James G. Ray, the well-known autogiro 
pilot, explains the machine and its flight 
characteristics from the pilot’s view- 
point, also, while the closing chapters 
of the volume are devoted to testimony, 
tribute and praise from many prominent 
Americans as well as from the press. 

No one will dispute, after reading this 
book, the wisdom of the N. A. A. in 
awarding the Autogiro Company the 
Collier Trophy “for the greatest achieve- 


— H. S. Mazet. 


'iation in Amerca, the value 
has been demonstrated by 
during the preceding year." 


TWENTY YEARS 
OF FLYING 

The Flying Dutchman, An Auto- 
biography, by Anthony H. Fokker and 
Bruce Gould ; Henry Holt &• Company, 
•Veto York City; $3. 

“ AND for twenty years, after design- 
ating a plane, I flew it first myself.” 
That is, in all ways, a remarkable state- 
ment. It could have been uttered in 
truth by only one man. Twenty 
years of flying can be claimed by 
a handful of men only: twenty years 
of designing planes by fewer still. " To- 
gether they identify the speaker as 
unique— which is just what Anthony H. 
G. Fokker is, an increasingly apparent 
fact as his autobiography is read. 

Dramatic in all respects the book 
certainly is, replete with an objective 
drama that makes good reading. But 
this volume docs not delineate in poig- 
nant fashion the dynamic genius, the 
resourcefulness, the driving energy, the 
courage (except by inference) which 
indelibily characterize the man whose 
name has been formidable in flying 
circles since Curtiss won the Gordon 
Bennett Race, at Rhcims. However, 
Fokker the fighter is chronologically 
represented from boyhood to the busi- 
ness depression of the present in a 
manner which makes absorbing reading. 

Flying and Fokker indeed grew up 
together. At first, his struggle was to 
keep flying, and without the aid of the 
hardy Dutch father who subsidized the 
pioneer aviator, Tony Fokker could not 
have spread his wings far enough to 
overshadow aviation at the far corners 


of the world as they do today. At the 
threshold of a successful business at last, 
the war broke. Instantly, swept up in 
the chaos of military necessity, the Fok- 
ker factory was ordered to produce air- 
planes for the front. 

The astounding energy of the inven- 
tor, the efficient adaptability, the pro- 
fessed disinclination for money, the be- 
wildering rapidity of success, once the 
magic formula was found, combine to 
produce an absorbing tale. There is a 
childlike naivete here and there which 
seems to be the product of uncolored 
dictation. Throughout, objectivity is 
maintained, giving rise to the feeling 
that those few friends mentioned are 
merely people who lived long ago and 
whose destinies really mattered little in 
the career of flying’s devoted apostle. 

A vivid personality may not have 
been created in these pages, but there 
is provided an unparalleled personal 
history of flying from the “inside.” The 
early struggling days of famed bird- 
men live again, and the war in the air 
becomes realistic on a retrospective 
screen. Wright, Curtiss, Pegoud, Richt- 
hofen, and others of a distant day 
fly once more. Grass-cutting airplanes 
creak unsteadily through the early chap- 
ters, while in the mad days of the holo- 
caust roaring engines and diving combat 
planes mingle with the incessant din of 
the overworked factory. Then comes the 
gigantic smuggling hegira across the 
Dutch border after the armistice and 
the expansion of peaceful air commerce. 
Thus we see the varying fortunes of the 
home-town boy who made good, and his 
world-famed airplanes. 

Fokker is enthusiastic in his applause 
of Bernt Balchen. Balchen’s ability and 
attainments have too long been hidden 
under the bushel of his extreme mod- 
esty: it was time that he be granted 
credit for his worth. 

One inaccuracy is worthy of a lesser 
individual. In the closing chapter a 
list is given of some of the outstanding 
Fokker flights in various parts of the 
world. The 1930 flight by Wing 
Comder. Charles Kingsford-Smith in the 
(Fokker) Southern Cross is hailed as 
the first circumnavigation of the world 
by airplane. Why is it that chroniclers 
will persist in forgetting the pioneers 
who first blazed trails across uncharted 
skies? What about the Army’s world 
flight in 1924? — H. S. Mazet. 


INTERNATIONAL 
FLYING PROBLEMS 

International Control of Aviation, 
by Kenneth IV. Colegrove; World 
Peace Foundation, Boston; 234 pages: 
$2.50. 

T HE relations of aerial navigation to 
international policy have been 
largely ignored by the American aernau- 
tical industry. It is not then very 
surprising, but it certainly is noth- 


ing for us to be proud of, that the first 
specialized treatment of the problems of 
international flying to be published in 
the United States comes from an author 

aeronautics. 

Professor Colegrove has approached 
his theme as a student of law. His 
book is not only the best existing 
treatment of aerial aspects of interna- 
tional law and policy, but it offers also 
the best existing brief summary of the 

the particular aeronautical policies of 
the great powers of the world. 

A great part of the book, after the 
preliminary explanation of what com- 
mercial aviation is and how it has 
grown, is of course devoted to the In- 
ternationa! Convention for Air Naviga- 
tion and the experiences that it had in 
applying it The history of the forma- 
tion of the Convention is excellent, 
although Professor Colegrove may be 
challenged on a few points. 

Professor Colegrove, analyzing the 
Pan-American Convention drawn up at 
Havana in 1928, compares it with the 
C.I.N.A. greatly to its disadvantage, 
and makes general objections to the or- 
ganization of air law on a regional 
rather than a world basis. The re- 
viewer heartily agrees with his general 
conclusions, but feels that he is some- 
what unjust to the Pan-American Con- 
vention in not taking account of the 
peculiar conditions under which it was 
drafted. It was to control traffic among 
a group of republics of every degree of 
culture, only one of which (the United 
States) had an aircraft industry of any 
considerable importance, and few of 
which were likely to be equipped for 
a thorough-going supervision of air- 
worthiness requirements. Elaborate 
provisions vigorously criticized by 
Professor Colegrove were the almost in- 
evitable result of this great disparity 
of conditions among the contracting 
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lion of sources, 
is perhaps the best study that has 
so far been offered in print in English, 
but on the whole it is the weakest part 
of the book and the most seriously open 
to the charge of factual error. Ob- 
viously, Professor Colegrove is not a 
military man. The military chapter, 
like all the rest of the book, is delight- 
fully written, concise without being 
abrupt, forceful without conscious seek- 
ing after dramatic effect. This volume 
appears to be the first concrete expres- 
sion of Professor Colcgrovc’s interest in 
aeronautical matters. It is earnestly 
to be hoped that it will not be the last. 
—Edward P. Warner. 


AVIATION 

THREE FOR 
THE MECHANIC 

Aviation engines, by Ray F. Kuns; 
American Technical Society, Chicago. 

A UTHOR Kuns is principal of the 
Automotive Trades school of Cin- 
cinnati. He has designed his text for 
the use of graduates of automobile 
courses or for those who have already 
had considerable experience as auto- 
mobile mechanics. A personal lack of 
such a background makes a judgment of 
its success a little difficult. 

The treatment is of the individual 
case type. About a dozen engines are 
described, some on a single page, some 
to the length of fifteen pages or more. 
In no case is the text detailed enough 
to serve in the place of a manufacturer’s 
manual for the particular engine under 
consideration, although the material is 
often reminiscent of such sources. Illus- 
tration is largely by photographs of the 
overall engines or of assemblies. 


Aviation Engine Examiner, by 
Major Victor W. Page; Norman IV. 
Henley Publishing Company, New 
York. 

I HAVE never been much of an 
admirer of Major Page’s books. If 
anyone had told me that I could read 
through a short, for him, text book of 
450 pages on the question and answer 
principle, which the Major had written 
on aircraft engines and would thor- 
oughly enjoy it, I would have been 
very cynical indeed. I therefore feel 
in an especially strategic position to 
claim that, the “Aviation Engine Ex- 
aminer” is the best, and most useful, 
elementary textbook on aeronautical 
power plants which has yet been written 
in the English language. 

In general terms, the subjects are the 
principles of combustion, engine types, 
engine parts and details, carburetion, 
ignition, and lubricating systems, fuel 
and oil, installations, auxiliaries such 
as starters and superchargers, propel- 

overhaul. 

Presentation of the question and an- 
swer type often produces a dull book, 
but the author in this instance seems 
blessed with the faculty of asking him- 
self interesting and pertinent questions, 
which is no mean feat. 

The volume should be of use to all 
mechanics and pilots, in professional 
ground schools, and even in early 
engine courses in engineering universi- 
ties. I wish it a wide sale and a 
reasonably long life. 


The Care and Maintenance of Air- 
craft; Lt. Col. W. Lockwood Marsh, 
editor; Airways Publications, Ltd.. 
London 

HTHIS slender volume is a collection 
A of articles by seven different au- 
thors which appeared in Aircraft Engi- 
neering, the well known British pub- 


lication. It was designed to furnish a 
theoretical background for those wish- 
ing to qualify for what corresponds to 
our aircraft mechanics ratings. 

Its chief interest lies in the differences 
it indicates between the approach to the 
subject in the two countries. 

A general perusal of the syllabuses of 
subjects covered in the examinations 
would indicate a rather heavy emphasis 
on aircraft materials rather than on 
the functional operations of repair 
usually stressed in this country. A 
knowledge of the installation and testing 
of instruments somewhat superior to 
what is common here is also required. 

The volume under consideration is 
excellently written by a group of dis- 
tinguished experts and is probably ad- 
mirably suited to its purpose. So great 
however are the differences of aircraft 
design, operation, and even materials, 
that its direct applicability to American 
use will be necessarily limited. 

The printing and binding is extremely 
attractive, but the use of only a half 
dozen illustrations throughout, lends an 
austerity to the text which is perhaps 


THE ARCTIC AND 
ANTARCTIC 

Brief History of Polar Exploration 
Since the Introduction of Flying; 
by IV. L. G. Jocrg; American Geo- 
graphical Society, New York; $5.00. 

T HIS work shows evidence of copi- 
ous and painstaking research on not 
only the territory covered by aircraft in 
exploration of polar regions by all par- 
ticipating expeditions but also other 
incursions without benefit of aircraft. 

While it would be impossible to treat 
in detail in one short volume the polar 
expeditions from various nations which 
have made use of the airplane, the 

lion in polar regions is here presented 
Since 1925 the world has experienced 

little by the airplane and the airship. 
Aerial transportation routes, particularly 



quite difficult at times to settle even 
the question of where “land" ends, due 
to the existence of great sheets of shelf 
ice such as exists in the Ross Sea. No 
solution of these problems is for- 
warded in this book, but they are pre- 
sented briefly as a guide to existing 
conditions, contributing greatly to a 
better understanding of the attempts 
made to locate mineral deposits and 
discover the best short, intercontinent 

The maps presented in the closing 
pages round out a thoroughly in- 
formative work on the modern status of 
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polar exploration with the aid of 
aircraft. — H. S. Mazet. 


AN AERIAL ANALYSIS 
OF PERU 

Peru from the Air, by Lieut. George 
R. Johnson, former chief photographer, 
Peruvian Naval Air Service; American 
Geographical Society, New York; $5. 

P ERUVIAN life for the most part 
adheres to the western valleys. There 
is but one railway (the highest in the 
world) across the cordillera of the 
Andes. There is also one road worthy 
of the name. 

But aerial transportation answers a 
long-urgent need. There are 30 ports 

valley and mining district — which exist 
merely for the handling of freight. Val- 
ley, railway or road, and port form a 
complete and independent economic unit. 
There is no continuous railroad connect- 
ing valley to valley across the interven- 
ing deserts. Hitherto the great trans- 
it is rapidly becoming the air. 

With nearly 150 aerial photographs 
Lieutenant Johnson has shown the 
present degree of transportation de- 
velopments and how the airplane can 
extend them immeasurably. His book 
graphically depicts the natural barriers 
of the country, the extent of civic im- 
provement in most of the important 
population centers, the huge acreage 

ally be reclaimed for agriculture by ir- 
rigation, and the imperative need of easy 
and swift transportation. 

For a quick and comprehensive study 
of Peru and its transportation problems 
his book is ideal. A large and complete 
map of the country would be 
a welcome addition to the sec- 
tional maps and photographs of the 
book. Also, with many obliques and 
particularly with the verticals, it is ex- 
tremely difficult to judge height and dis- 
tance in the absence of comparative 
landmarks. By all means the altitudes 
trom which they were taken should have 
been included. — H. S. Mazet. 


A HANDBOOK 
FOR PILOTS 

Stanavo Pilot’s Handbook; Stanavo 
Specification Board; 1931; 88 pages. 

T HIS vest pocket size publication. 

containing much information of 
interest for the aviator, is available 
without charge to all American licensed 
pilots. Copies have been mailed to the 
best available lists, but the publishers 
will send them to any who have been 
omitted. Radio code signals, airline 
distances between principal cities, maps, 
oil recommendations for various en- 
gines, and generous memorandum space 
are included. — Leslie E. Neville. 
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The Buyers’ Log Book 


Small floodlight 

Designed for use where require- 
ments do not necessitate larger 
' standard floodlighting units, a new small 
size general utility floodlight projector 
has been announced by the General Elec- 
tric Company of Schenectady, N. Y. 
The unit weighs less than 3 lb. 
and measures approximately 9 in. wide, 
10 in. deep and 13 in. high. It is built 
for a 100-watt general service incan- 
descent lamp. The housing is com- 
pletely waterproof for outdoor service. 
— Aviation, August, 1931. 


A spring and ring tester 

In automobile and airplane engine 
maintenance it is important that valve 
springs and piston rings be checked 
for proper compressive strength. In 
either case, weakness or excessive stiff- 
ness are causes of faulty operation and 
unusually high rate of wear on moving 
parts. A combination piston ring and 
valve spring tester designed to compare 
the strength of rings and to measure the 
compression strength of springs, has 
been put on the market recently by the 
Toledo Precision Devices, Inc., a sub- 
sidiary of the Toledo Scale Company, 
Toledo, Ohio. This apparatus, which is 
designated as the Auto-Gage, is adjust- 
able to any size of piston ring, and 
measures the strength directly on the 
scale. The compression resistance of 
valve springs is also indicated directly. 



The Auto-Gage can be furnished cither 
as a spring testing device, a piston ring 
testing device, or as a combined unit. — 
Aviation, August, 1931. 


Potentiometer 


also draws a continuous time-tempera- 
ture chart. — Aviation, August, 1931. 


Radio shielding 

With the increasing use of radio 
on transport airplanes, it is essen- 
tial that all sources of electrical dis- 
turbance be thoroughly shielded to 
prevent interference with reception. A 
new type of radio shielding for the 
ignition systems of Pratt & Whitney 
aircraft engines has been developed by 
Mr. Walter A, Hamilton, vice-president 
and chief engineer of the Aero Cor- 
poration of California. 

The Hamilton shielding is made up 
in two units interchangeable with the 
standard equipment supplied with Wasp 
and Hornet engines. It may be installed 
without removing the engines from the 
airplane and is so designed that it 
docs not interfere with standard cowl- 
ings. By its use, approximately 20 ft. 
of standard exposed wiring on a Wasp 
engine is eliminated. The entire as- 
sembly is water and gas tight and is 
designed with an electrical safety factor 
of ten. — Aviation, August, 1931. 


An instrument which is adaptable for 
the controlling of temperatures in fur- 
naces of all types is being produced by 
the Brown Instrument Company of 
Philadelphia, Pa. The machine is a 
combination controller and recorder 


“The Beaver Shop ” 

A combination woodworking machine 
known as the Beaver Shop, has been 
announced by the Porter-Cable-Hutchin- 
son Corporation of Syracuse, N. Y., 
the manufacturers. 

The tool includes an overhead cut- 
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other magnetically 
sensitive elements of 

ComVfet^IIanimoiTra^to^^cUns o nU • for' w'li h p clg'inr Hzation of the card 
is a result of the 
action of the spring 

off saw, table rip saw, jointer, band saw, and the damping afforded by a special 
lathe, shaper, mortiser, and boring at- liquid with which the bowl is filled, 
tachment, and constitutes a complete Compensating magnets are provided, 
woodworking shop in one machine. — The bowl, compensator housing and 
Aviation, August, 1931. parts are made of phenolic composition. 

The instrument is designed for board 
mounting. — Aviation, August, 1931. 


Welding blowpipe 

Designed particularly for airplane 
fuselage, or other light welding work, 
a new welding blowpipe has been an- 
nounced by the Linde Air Products 
Company, 205 East 42nd St., New 
York City. The blowpipe is 10§ 
in. long and weighs 10 oz. Six different 
sizes of standard tips are available. 
The particular advantage of the new 
blowpipe over older equipment lies in 
its compactness and lightness making it 
readily handled where fine and accurate 
work is required. — Aviation, August, 
1931. 


Marker light 

For outlining airport runways, a 
flush-type marker light has been pro- 
duced by the Westinghouse Electric & 
Manufacturing Company, Edgewater 
Park, Cleveland, Ohio. The units are 
installed in the ground with the upper 
edge of the lens ring flush with the sur- 
face and therefore offer no obstruction 
to a plane passing over it. The maxi- 
mum projection at the center of the 
lens is i in. Lenses are sufficiently 
strong to carry the weight of a plane, 
and are supplied in several distinctive 
colors. The housing is of cast iron and 
is completely waterproof. — Aviation, 
August, 1931. 


Magnetic compass 

The Elgin National Watch Company 
of Elgin, 111., has announced a 
new magnetic compass for aircraft in 
which a new method of card suspension 
is employed to stabilize the compass 
against vibration. A coiled spring is 
interposed between the pivot and the 


Ignition switches 

A complete line of ignition switches 
for airplanes equipped with two or more 
engines has been announced by the Delco 


subsidiary of Bendix Aviation Corpora- 
tion. These units incorporate an indi- 
vidual lever for controlling each engine 
and also a master switch to cut off all 
engines simultaneously. They are ar- 
ranged in compact housings for instru- 
ment board mounting. — Aviation, 
August, 1931. 

Westinghouse motors 


interest to small shops having motor- 
driven machinery has been announced 
by the Westinghouse Electric & Manu- 
facturing Company of East Pittsburgh, 
Pa. The new motors arc made with the 
electrical and mechanical parts sepa- 
rated in such a way that if windings 
bum out the entire stator (including 
pole pieces and windings) may be re- 
moved from the frame and a new unit 
substituted. It is claimed that a motor 
may be repaired in this manner in about 
one hour when spare units are carried 
in stock. — Aviation, August, 1931- 


Pontoons 

Designed especially for use with 
the light airplanes which are now be- 
coming popular, the 
Aircraft Products 
Corporation of De- 
troit, Mich., has in- 
troduced a set of 
light - weight floats 
which can be readily 
attached to the 
standard landing 
gear without making 
extensive changes in 
the primary struc- 
ture. The floats are 
so designed that the 

ally found on larger 

;es the head re- 
sistance on the water 
and in the air. The 
floats are of the con- 
ventional vec bottom, 
single - step design, 
built of aluminum alloy. Hand hole 
covers give access to the several com- 
partments, for simple deck fittings are 
provided for attachment to the airplane. 
The weights of each float is 37 lb. — 
Aviation, August, 1931. 

Immersion heaters 

A series of electrically heated im- 
mersion heaters for warming up oils 
or other liquids is described by the 
General Electric Company of Schenec- 



Aviation Corporation of Dayton. Ohio, 
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214-B. These units are put up in a wide 
variety of forms, applicable to a number 
of industrial processes, among which is 
the pre-heating of lubricating oil for 
cold weather operations of aircraft en- 
gines. — Aviation, August, 1931. 


Navigation light 

A new series of the Type 554 naviga- 
tion light has been announced by the 
Pioneer Instrument Company of 754 
Lexington Ave., Brooklyn, N. Y. The 
units come in a variety of forms, de- 
signed for use on wing tips, rudders, etc. 
and are designed for ease in installation 
and maintenance, and low parasite drag. 
All lenses are glass, and are held in 
place by spring snap rings. — Aviation, 
August, 1931. 


Catalogs 


United States Steel Corporation. Stain- 
less and heat-resisting steels for all 
purposes are fully described in a new 
bulletin issued by the United States 
Steel Corporation. Numerous illustra- 
tions of typical applications supplement 
the detailed description and specifica- 
tions of the various alloys. 

The Lincoln Electric Company. Com- 
plete equipment for electric arc welding 
is covered in bulletin 3304, issued on 
Feb. 1, 1931, by the Lincoln Electric 
Company of Cleveland, Ohio. The book- 
let covers not only welding machinery 
and tools, but also face masks and safety 
clothing for the protection of the 
operator. 

George Pamall & Company. An 
elaborate bulletin describing the Pamall 
Parasol Monoplane has been received 
from George Pamall &• Company of 
Park Row, Bristol, England. This 
machine, which has been designed 
primarily for use as a full scale aero- 
dynamic laboratory, and includes built-in 
dynamometer equipment, is described in 
detail and performance data are given. 
Three inserts showing side, plan and 
front views of the machine are included. 
Durabuilt Steel Locker Company. 
Standardized steel lockers and tool cases 
suitable for use in manufacturing plants 
and airport shops are described in a 
bulletin entitled "Steel Locker Equip- 
ment for tlie Modern School Shop" 
issued recently by the Durabuilt Steel 
Locker Company of Aurora, 111. 
Caterpillar Tractor Company. Issue 
No. 57 of the Caterpillar magazine 
shows a number of interesting applica- 
tions of tractors ‘built by the Cater- 
pillar Tractor Company of Peoria, 111. 
Machines of the type illustrated have 
been used in the preparation and main- 
tenance of airports and airport ap- 


Side Slips * 

By ROBERT R. OSBORN 


M ESSRS. Post and Gatty certainly 
have aroused our complete admira- 
tion for all features of their flight save 
one detail, — the name they selected for 
their good plane. Just think of the 
millions of dogs, trained seals, outboard 
motorboats, cats, shacks in the coun- 
try, canoes, children and parrots that 
are going to be named “Winnie Mae.” 

It must be tough for the new stu- 
dents. whose chief interest in flying is 
the flossy uniform, with helmets, goggles, 
riding boots, and all that, to have a 
couple of men fly around the world in 
record time without hats and wearing 
only business clothes. 

Mr. W.J.T., Jr., of Boston, Mass., 
found an item in the Boston Post 
which shows that the boys learned a 
trick^or two on their flight around the 

“Lands Plane So None Would Be 
Hurt. Roosevelt Field, N.Y., July 1 
(ap) — When Harold Gatty, the Winnie 
Mae’s navigator, saw where the crowd 
was placed, held in by 150 policemen, 
he dropped his right wing and slid to 
within a few feet of the ground. 
Straightening out then, he dropped the 
big plane gently onto the field facing 
away from the crowd so there would 
be no slightest possibility of injuring 
any of the over-enthusiastic welcomers." 

Speaking of over-enthusiastic wel- 
comers, it is unfortunate that so many 
record flights have to be made from or 
to Roosevelt Field, N. Y., or rather, it 
is unfortunate that such an excellent 
field should be within the district of the 
Nassau County Police. So many great 
aviation achievements have taken place 
at that field or nearby fields and the 
Nassau County Police have hardly 
missed an opportunity for their great 
fun of beating up the people who were 
interested enough in the event to turn 
out to see it. The following incident 
which we witnessed is a good example 
of their methods. When Lindbergh re- 
turned from his Paris flight he landed 
at Mitchel Field in a pursuit, trans- 
ferring to an amphibion which landed 
him in New York harbor. An ac- 
credited newspaper photographer was 
running along intent on getting a pic- 
ture of the landing. He was run into 
from behind by a police officer on a 
motorcycle who wasn’t even looking in 
that direction. The photographer was 
sent sprawling and his camera damaged, 
and as he picked himself up said to 
the officer : “Why didn’t you look where 
you were going with that?” The police 


captain who had also witnessed the in- 
cident ran up and said, "Is that man 
arguing with you? Throw him off the 
field!" The last we saw of the poor 
photographer he was being hustled off 
toward the gate by two patrolmen. 

Mr. W.R.H. of New York City, mails 
in a clipping which gives a good ex- 
planation, at last, for the delays en- 
countered by the Dornier Do.X on its 
trans-Atlantic flight ; they must be rede- 
signing it completely: “Tempest Holds 
Dirigible Do.X in Her Hangar.” 
Schenectady (N. Y.) Gazette. 

“The mail plane passed overhead; 
they heard the strong singing of the 

engine, the beat of the great wings ,’’ 

from Cosmopolitan for July. 

Mr. T.G. of Chicago suggests the 
following logical ending for the sentence : 
“Wham! And another caterpillar bit 
the dust.” 


The following letter, originally ad- 
dressed to “Rusty” C. was mailed in to 
us by Mr. R.S.D. of St. Louis. We 
reprint it because the writer appears to 1 
be about in the state of mind most of 
us are, from trying to settle our own 
aviation problems: 

“Dear Sir: I’ve found it very hard to 
convinse any person or party 1 But will 
keep on trying. I have a small wood 
form made of an Idea, Which I know 
that the world wants today. I have not 
filed for patent on same. And wish not 
to do so if any organization wishes to 
take hold of same and allow me commis- 
sion. I think it rather funny that firms 
don't investigate. Its a small attach- 
ment that will when adjusted cause a 
aeroplane to lift and come down slowly, 
travel slow. At any time. If so wishes. 
Plane is under controll at all times 
under any condition of weather. A Tail 
spin has or is impossible. These things 
I can guarante and if I fail there is no 
harm done by investigation. I need 
help in this matter. And you may need 
it too before we get done with it. I so 
wish that some one would tell me the 
right thing to do. I’m no pilot never 
flew a plane. But have my way of 
thinking Consiming them. And don’t 
think I fail. Let’s hear. 

P.S. This letter is for any person 
whom can guide me correctly, give me 
some protection, which had to be a 

That one sentence “I so wish that 
some one would tell me the right thing 
to do” would make a good slogan for the 
whole business just now. 
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Timken has 18 Bearings on the 
Boeing Monomail 

Advanced interpretations of efficiency, dependability, ease and accuracy of 
control and safety, are seen in the progressive use of Timken Bearings in 
this aircraft, which, its builders say, carries the heaviest pay load at the high- 
est cruising speed of any single-engined airplane in service ... 18 Timkens 
are installed at the following vital points: 4 in the Bendix landing wheels, 8 
in the landing wheel retracting mechanism, 2 on the aileron control, 2 on 
the control stick and 2 in the tail wheel . .. The designers have thus 
not only conquered friction, but have thoroughly protected 
their ship against radial, thrust and combined loads 
as well. Specify Timkens. The Timken 
Roller Bearing Co., Canton, O. 
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THE WORLDS SPEEDIEST 



COMMERCIAL AIR LINES 

fueled and lubricated 

by TEXACO 


T HE Bowen Air Lines, Inc., with four commercial passenger 
lines between cities of Texas and Oklahoma, operate 18 daily 
scheduled flights regularly over the four routes. It is the first 
175 mile-per-hour passenger service in air history and the fast- 
est scheduled air-line operation in the world. • Lockheed Vega 
and Orion planes are used covering about 4500 miles per day. 
Texaco Aviation Gasoline fuels all the planes and Texaco Air- 
plane Oil and Texaco Marfax Grease are the lubricants. • It is 
100 per cent Texaco with the Bowen Air Lines. Nothing less 
than super-quality products would serve. • The Texas Company 
in developing special airplane fuels and lubricants, and in its 
furtherance of commercial aviation, the test and service flights 
of its own planes and the record-breaking flights of Captain 
Hawks, has done more, perhaps, than any other oil company to 
advance the certainty of fast scheduled air transportation. 
Texaco Aviation Products are distributed at airports through- 
out the country. 



TEXACO AVIATION GASOLINE 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO AERODIESEL FUEL 
TEXACO ASPHALT PRODUCTS 

I FOR RUNWAYS, HANGAR FLOORS AND APRONS, AND DUST LAYING] 
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HOW ABOUT THE 

PRICE 

of Airwlieel Safety? 


If you think that you can’t afford the 
extra safety that Airwheels give to your 
ship and pilot — here’s a surprise for you. 

For several months note the cost of 
Goodyear Airwheels and the new Air- 
wheel roller bearing brake has been 
about the same that you’d pay for ordi- 
nary wheel and tire 
equipment. 

You pay no heavy 
premium for the pro- 
tection of real low 
pressure — which only 
Goodyear can give you 
— the protection of 
great soft pillows of 
rubber which roll over 
mud, sand, snow or 
ploughed ground. 


You pay no heavy premium for brakes 
so sure, so smooth, so powerful in their 
action that they will "stop on a dime.” 
Maybe you tliiuk you don’t need 
such equipment for ordinary landings. 
Maybe it’s a fact that you don’t. 

But when you do need them — it may 
save the price of a good 
ship to have them on. 

Only Goodyear can 
give you Airwlieel safety . 
Why take chances with 
less protection? 

For full proof of 
what Airwheels can do 
— write to Aeronautics 
Department, Goodyear, 
Akron, Ohio, or Los 
Angeles, California. 



U'/icn you buy a new ship specify Goodyear Airwheels 



EVERYTHING 


\ RUBBER FOR THE A I R P E A N E 
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THOMPSON PRODUCTS, INC., MANUFACTURERS OF AIRCRAFT yALVES, USE 

TELETYPEWRITER SERVICE 

TO CONNECT THEIR CLEVELAND AND DETROIT PLANTS 



Thompson Products, Inc., produces a wide range 
of aircraft valves. To maintain a high standard of 
production efficiency. Teletypewriter Service* is 
used extensively for communication between their 
Cleveland and Detroit plants. 

Typewritten messages covering every phase of 
the business are transmitted instantly, accurately 
and in private — administrative instructions, sales, 
accounting, traffic, specifications, messages to job- 
bers, engineering details, production, delivery dates, 
changes in orders. 

Typists in both offices operate the machines and 
find them as easy to operate as any typewriter. As 
soon as an official dictates a message, his stenog- 
rapher types it to the distant plant, receives 
any necessary reply, and brings it immedi- 
ately to the official. Thus he has his answer 


in typewritten form within the space of minutes. 

"Teletypewriter Service affords perfect co- 
ordination between all units," an officer says. "It 
improves efficiency and helps build customer 
confidence." 

This modern business aid is equally effective, 
whether it connects airports stretching across the 
country, factories in different cities, or separated 
departments in the same building. Your local Bell 
Telephone Company will gladly show you how ic 
might be of value to your firm. 


(/ hours each day, from one upward. 
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FLIGHTS WITH THOMPSON VALVES 


FAMOUS 




with the “WINNIE MAE” 


They checked the valves at Fairbanks — -and found they 
needn’t have bothered. That was near the end of the 15,000- 
mile trail that was blazed around the world by the Wasp- 
powered Lockheed Vega “Winnie Mae” between June 23rd 
and July 1st. For seven days those Thompson valves had 
helped to keep its motor roaring across the Atlantic . . . 
Europe . . . Russia . . . Siberia . . . the treacherous Bering 
Straits. Just 36 hours later it was back at its starting point, 
Roosevelt Field, with the same valves still functioning per- 
fectly. Never a miss from that motor throughout the entire 
astounding trip. Not the slightest loss of valve efficiency. Add 
this latest achievement to the long list of record-breaking 
flights which Thompson Valves have helped to complete, and 
you will understand why leading manufacturers and pilots in- 
sist on Thompson dependability for every aircraft engine need. 

THOMPSON PRODUCTS, INCORPORATED 


<IhompsonWves 


oj a series recalling his- 
toric airplane flights in 
which Thompson Voices 


ir cling the Globe 

in d a J s 
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KENDALL hasthis 

" 1 1 1 H A B LX 

^ ' 4000 MILES DAILY FOR PITTSBURGH AIRWAYS WITH " 
AN UNBROKEN RECORD OF LUBRICATION EFFICIENCY 



Mr. Theodore Taney, Vice-President of Pittsburgh Airways, Inc., gives an 
example of Kendall performance that will make profitable reading for airline 
operators everywhere: 

"This Company has been operating between Pittsburgh and New York for the past 
two years, and during that time we have never had any sort of motor trouble directly 
traceable to lubrication. 


We have never used any oil but ’Kendall’ and have found it most efficient and 

run from 70 to 95 degrees and in the Winter as low as 20 degrees below Zero. Your 
oil does its work regardless of the heat or cold. 





4000 miles, but we have the 
o far towards making Speed 


(KENDALL) 


The Bradford Grade of Pennsylvania crude oil, from which Kendall is refined 
exclusively, commands a premium price — for good reason. Kendall Oil will 
give a full thirty hours of flying service without the necessity of change — by 
merely maintaining the oil level. 

For complete details on Kendall Oil and a list of airports where it is sold, 
address, Kendall Refining Company, Bradford, Pennsylvania. 


1 


KENDALL OIL 


REFINED FROM lOO- 
BRADFORD GRADE OF 
PENNSYLVANIA CRUDE 


Use the Air Mail! 


I 
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BONDED and SHIELDED for RADIO! 



Dark clouds— thick weather all around— it’s a grand and glorious feeling when you have 
a radio and don’t have to guess what’s ahead. The new Curtiss-Wright SEDAN is care- 
fully bonded and shielded for clear radio reception and strong transmission— a safety 
factor which you have a right to expect in your modern cabin plane. It is typical of the 
many safety factors which Curtiss-Wright designers and engineers have incorporated in 
the SEDAN. © There is safety, too, in the clear vision in all directions resulting from 
the shatter-proof glass windshield carried into the leading edge of the wing ; in the low- 
swing position of the engine; and in the absence of outrigger struts. An entirely new 
wing curve insures slow, safe landing. The famous Travel Air Hydro-Flex landing gear 
minimizes the danger of rough fields. Internal expanding brakes effect easy and positive 
ground control. A welded fuselage of the finest steel, and controls actuated thru ball- 
bearings, add immeasurably to your feeling of security. © Thoroughly advanced in its 
safety factors, this new 4-place cabin plane is equally superior in its clean, smart lines, 
in its luxurious comfort and convenience, in its economy and in its nearly two-mile-per- 
minute performance when powered with any of three famous air-cooled engines. Compare 
it point by point with any plane of its type or price and you will understand why this 
striking SEDAN is making new friends every day. 


itr SEDAN 


"That’s fine, 

all clear ahead” 


►>>>>>>>> 



RPLANE 
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F\/ppy PRATT & WHITNEY 
Y t ' IN 7 ENGINE HAS A 

G-E SUPERCHARGER 


HE remarkable depend- 
ability of Pratt & Whit- 
ney engines has been 
demonstrated time and again — 
in regular transport service, in 
military maneuvers, and in 
record-breaking flights. This per- 
formance pays high tribute also 
to General Electric superchargers 
— used in all Wasp and Hornet 
engines to obtain greater horse- 
power per pound of weight and 
better vaporization and distri- 
bution of the fuel mixture. #The 
success of this General Electric 
product has resulted in an in- 
creasing demand for more super- 
charging. 

T HE General Electric supercharger consists of an impeller, or 
wheel, located in a specially designed passage between the 
carburetor and the intake manifold. It is usually driven by gear- 
ing to the crankshaft of the engine. • In contributing to the 
performance of dependable engines, the G-E supercharger is 
having an important part in the progress of aeronautics. Your 
interest in General Electric products is invited. General Electric 
Company, Schenectady, N. Y. 

The General Electric engine-temperature indicator is especially desirable for use with 
supercharged engines 

GENERAL ® ELECTRIC 

^AERONAU TIC E QUIPMENT^ * 
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increase our 

appropriation in August? 

It's an old custom with many manufacturers to curtail advertising when summer comes 
round. What they say in effect is, “We hereby notify everybody that we do not expect 
to do business during the vacation period.” 

But we believe advertising is a 12 months' operation for every company that keeps 
salesmen on the job the year round. We believe the company that can afford to let up 
in the summer can afford to let up in October and January. 

We believe, too, that the business man, the merchant, the engineer is going to read 
his business paper more than ever this summer. The reason must be obvious to any- 
one who knows what business is doing now to make short cuts to profits. 

Because we really believe these things, McGraw-Hill increased 
its advertising appropriation to launch a supplementary 
campaign in business publications just as summer began. 

In other words, we are notifying business men who use advertising and business 
men who ought to use it that we are not only open for business in the summer but 
that we are going out after it. These advertisements tell i vhal business paper advertis- 
ing can do for you right now. They point the way for you to invest your money in 
business publications for effective results. 

Salesmen never needed hard-hitting advertising more than they do now. Give 
them help. Increase your advertising at once. Your advertising manager or agent 
knows how. Get him at work. Orders won’t wait. 

AVIATION 

A McGRAW-HILL PUBLICATION 
Tenth Avenue at 36th Street, New York, N. Y. 

MEMBER A.B.C. 
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Tostal Telegraph 


(ET YOUR PASSENGERS 


KKEP IIV TOtrcn 

WITH THE WORTH 
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Flew Hillig and Hoiriis 
to Europe, June 24-25, 
1931 ... fly Eastern Air 
Transports daily . . . 


New York to Copenhagen of course, for 
more Wright Engines have made the North 
Atlantic hop than all other makes combined. 
Daily flights between New York and Miami, 
too, because Wright Engines top all records 
for long, dependable service. © Speed and 
Stamina are Aviation’s stock in trade. The 
eight Curtiss-Wright Engines provide both. 
The mighty "Conqueror” and "Challenger” 
. . . the renowned "Cyclones” and "Whirl- 
winds”. . . the sturdy 90 h. p. "Wright- 


Gipsy" 


a high percentage 
of power over and 
above the rated 
output. © Spec- 
tacular ocean hops 
and the gruelling 


grind of daily transport service only serve to spur 
Wright engineers to keep Curtiss-Wright Engines 
ahead of Aviation’s need for power. That they achieve 
this is revealed in striking developments in cool- 
ing, in carburetion manifolding, in the use of more 
efficient metals and in other improvements that con- 
tinuously give each Curtiss-Wright Engine a stand- 
ing unapproached by any other engine in its class. 


WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY 
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Do you know that . . . 

each month our subscription depart- 
ment receives more than 150 requests 
for “Back” issues of AVIATION? 

❖ ❖ ❖ 

If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 
stand readers will “miss” an issue. 

♦ * * 

But We Do Know — that each of 
these requests indicates a reader has 
“missed” just the issue he could make 
valued use of. 

Insure your receiving 
AVIATION regularly by filling in the 
coupon below, today .... 


AVIATION 

10th Avenue at 36th Street 
New York Gty 

❖ 


I 


Subscription 

USmCm 


i and Mexico, 




Here is my check for S3.00. Send me Aviation for one 
full year. 

Address 

City and State 

Nature of Activity 
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COMBAT. 


is the name! 


...a name that marks a new and higher quality in 
aviation products. 

COMBAT.. .Richfield’s Aviation Gasoline meets U. 
S. Army specifications for fighting grade. ..and exceeds 
the requirements for everyday commercial flying by a 
wide margin. It gives you a “fighting kick” for your 
ordinary flying. 


COMBAT has a high octane number, with a high anti- 
knock rating, low vapor pressure, unvarying uniformi- 
ty, freedom from sulphur, corrosive matter and gum. 
Translated into everyday language, these things mean 
increased power and speed, quicker take-offs... better 
performance under all flying conditions. And. ..at no 
extra cost over ordinary aviation gasoline! You can 
get COMBAT aviation products at leading airports 
both east and west of the Mississippi. 


672 U. S. Army planes 
. . . participating in the world’s 
greatest air meet, over New 
York City... used COMBAT 
Ethyl Gasoline and COMBAT 
Richfield Aviation Oil... in 
gigantic eastern maneuvers. 


COMBAT 

Richfield’s deviation 

GASOLINE 


RICHFIELD OIL COMPANY * LOS ANGELES ■> NEW YORK CITY 
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HHE aviation work-shop is one place where they don’t 
-1. take chances. Particularly when it comes to maintain- 
ing the air-worthiness of ships. That’s why you find Van 
Dorn Aircraft Valve Refacers on the job at airports throughout the country, doing their bit 
to keep aircraft engines in condition to fly “high, wide and handsome.” Real precision 
grinding machines with ball-bearing wheel shaft and “twin-grip” collets for chucking 
valves accurately. Work-head can be rotated from 0° to 90°, accommodating all valve angles. 
Such smooth, easy operation! Does a real job — the kind of a job the veteran airman likes 
and wants. Why not learn more about Van Dorn Aircraft Valve Refacers? Write for cata- 
log of complete line. 

Qq | — . * — . Buy from Your Distributor 

ELECTRIC TOOL CO. 

TOW SON - ■ MARYLAND 
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Still 

Another Endorsement 

o/SRB Aviation 
BALL BEARINGS 

• Shown here is the CONTINENTAL 
AIRCRAFT ENGINE, A-70. This 165 
horse-power product of America’s larg- 
est exclusive Motor Manufacturer in- 
cludes among its features SRB Aviation Ball Bearings. 
Thus does another famous Motor Manufacturer endorse 
the performance qualities of the SRB Aviation type. 

• Whether for radial loads on the crankshaft, enormous 
thrust loads in the propeller position, or for the punish- 
ment inflicted on rocker arm bearings — SRB Ball Bearings 
are the predominating choice of the Aviation Engineer. 
STANDARD STEEL AND BEARINGS INCORPORATED 

DIVISION OF MARLIN-ROCK WELL CORPORATION 
Plainville Connecticut 
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B. G. 4-B-l Radio Shielded Spark Plugs were 
used by Wiley Post and Harold Gatty on their 
10:1 Super-charged Pratt & Whitney Wasp 
Engine during their record-making flight 
’round-the-world. At the end of the flight, 108 'A 
flying hours, the plugs showed a maximum gap 

of twenty-seven thousandths of an inch 

The plugs functioned perfectly throughout the 
entire flight. Post and Gatty covered approxi- 


mately 15,000 miles at an average speed of 
more than 138 miles per hour, and flew 
through temperatures ranging from hot to 
cold, and through weather changing from 
fair to misty and from heavy rains to pea- 

soup fogs Short and long wave 

radio reception within range of their in- 
struments was possible at all times without 
interference. 


MAE ‘Hound theWbrld 



Corporation 


NEW YORK. N. Y. United Stales Army and Navy 
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"SPEED-FILTERING" 



MEANS ALL IMPURITIES REMOVED AT 


★ GALLONS PER MINUTE 


LESS FIRE AND 
FIELD HAZARDS 
WITH THE C A B 
AEROPIT 

Sooner or later it had to come — this 
fueling service purposely planned and 
built to fit airport needs! Airports 
are not street corners, nor do ships 
have the navigability of automobiles. 
That's why the G & B Aeropit takes 
gas out to the flying line. That’s why, 
too, it lies flush with the ground so 
planes can run over it without danger. 
The Aeropit provides one-man fueling 
service — where such service is wanted 
— available 24 hours of the day. To 
both airport and operator it offers the 
maximum of convenience with the 
minimum of risk. Write for details. 


• When you fill up your gas tank, you’re really buying power with 
safety — uniform power which will wing you through space without a 
sputter from your motor. Unfortunately, as every airman knows, 
impurities find their way into fuel. 

• We built our Filter Funnel to make sure you get water-free, dirt- 
free gas -full-power gas — at all times. Here’s the efficient filter you’ve 
waited for, combining thoroughness with speed. By actual test the 
Filter Funnel has proved 23-gallons-a-minute faster than chamois 
doing the same job. Takes out water, as well as sand, lint and sedi- 


ment, at 26 gallons per minute. 


protection you can’t afford 



A few of many Aeropit-equipped airports: 
Abilene, Tex.; Boston, Mass.; Cleveland, 
0.; Newark, N. J.; Kansas City, Kans.; 
Sait Lake City, Utah; Washington, D. C.; 
and Croyden, England. 


to be without. 

• The Filter Funnel represents the best ideas of leading commercial 
transport operators. Flaring, reinforced legs. Handy shut-off valve. 
Discharge tube capped when not in use. Full details on request. 


Gii.b e riu^Barkf, r 
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ALL WINGS toward / 
CLEVELAND/ 

NATIONAL AIR RACES 


AUG. 29 to SEPT. 7 


NATIONAL AIR RACES 

Hotel Cleveland, Executive Offices 

CLEVELAND 


OHIO 
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Leaders 

HAVE DECIDED... 



Universal acceptance of the Continental A-70 — 
165 h. p. aircraft engine has made it the leader in its 
field. More Continental engines are being installed 
by manufacturers a- 
standard equipment ir 
this power range thar 
any other engine made. » BECAUSE — 

It is the lightest aircraft engine on the 
market. » Its comparatively small over= 
all dimensions permit a wide range of 
installations. » Army, Navy, and 



manufacturer tests have demonstrated its ability 
to stand up under rough treatment and hard 
commercial usage. » It carries the reputation and 
undivided responsibility of the famous 
Red Seal of Continental. 


intal A»70 Second Series 
cylinder Radial Engine. 
165 h. p. at 2000 r, 


CONTINENTAL AIRCRAFT ENGINE COMPANY 
General Office and Factory, Detroit, Michigan 


rnntmBntal F n nines 



Nothing is left to Chance 


N OT even a single wire in a reel or 
coil of any Roebling Wire Aircraft 
Product is an "unknown quantity.” Even 
years after shipment, its complete manu- 
facturing history is retained in the 
Roebling files. At any time, Roebling can 
trace right back to the very heat of steel 
from which the wire was made. 

In the testing laboratories, a typical view 
of which is shown above, every bundle ol 
wire is painstakingly tested. Gauging, 
tension, torsion and elongation tests are 
made on samples of wire clipped from 
each bundle. No wire which does not 


meet the exacting Roebling standards is 
used for Roebling Aircraft Wire, Strand 
and Cord. For example, when testing the 
wire, only that which attains the very 
highest rating is accepted. 

When you order a reel or coil of Roebling 
you get more than merely so many feet 
of wire, strand or cord. You get prede- 
termined quality, known stamina, safety 
— of the highest degree. 

JOHN A. ROEBLING'S SONS COMPANY 

WIRE , . .WIRE ROPE . . . WELDING WIRE . . . FLAT WIRE 
WIRE CLOTH and WIRE NETTING . . . F-ipo rt Dipl.. New Ynrt 
TRENTON, N.J. Branches in Principal Cities 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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The “remarkable streagtb” 
ol NICKEL STEEL “provides 
a factor of safety in excess 
of actuaf requirements’’ 


• Think of the terrific stresses placed upon the small -sectioned 
parts of pneumatic landing struts! Consider how strong and de- 
pendable these parts must be to assure safety and comfort in 
landing, taking-off, and taxi-ing over rough ground. 

The Cleveland Pneumatic Tool Co. states: "We have been using 
3%% Nickel Steel in the cylinders and pistons of our Aerol struts 
since they were first designed in 1926 by our chief engineer, Mr. 
John F. Wallace. The remarkable strength of this steel provides a 
factor of safety in excess of actual requirements, and there has never 
been a failure of one of these struts." 

Since Nickel Alloy Steel has demonstrated beyond question its tough- 
ness and dependability for so many aircraft engine parts, it is only nat- 
ural that it should be used in Aerol landing struts. May our engineers 
assist you in selecting Nickel Alloy Steels for your special requirements? 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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An open throttle eats 
up oil 

^PENNZOIL 

obits Com pen. &oun 

Ask for PEXNZOME— 
Xotjust ” Pennsylvania Oil ” 


Aviation engines operate under heavy loads all the 
time. The simplest precaution to avoid trouble is 
to use Pennzoil Aircraft Oil. High speeds and high 
temperatures won’t wear it out. It improves perform- 
ance. It increases motor life. It reduces overhaul 
and repair expense. 

In addition, Pennzoil is economical to use. It lasts 
twice as long as ordinary oils. It costs less per hour. 
The next time you buy oil, say "Pennzoil.” 
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When P Q Q 

Blankets the “ Hell Stretch 



dependable Exides keep pilots 
on the course, via Radiophone 


Dense fog. Flying blind. Only radio 
to tell him whether he is on the course 
and of weather conditions ahead. 

Exide Aircraft Batteries help make 
radio certain — and do other jobs just 
as dependably. They furnish current 
for landing, avigation and instrument 
lights— starting and ignition. Exides 
have proved their worth over millions 
of miles of sky lanes. They are so 


designed that the electrolyte will not 
spill — even in the hardest kind of fly- 
ing service. This is but one of many 
reasons why they are preferred. 

Ask your flying friends about Exide 
reliability. Or write today for further 
information about the many types of 
Exide Aircraft Batteries. One-seater 
“mono” or cabin plane— there’s an 
Exide to fill the bill. 


Exide 

AIRCRAFT 

BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

THE WORLD S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited, Toronto 


CHECK 

the Value 
Point for Point 

and you will find no plane 
in the class and price of 
the Great Lakes Sport 


*2985 



ACCLAMATION 


Y OU HEAR IT wherever you go — wherever air minded 
folks get together. The talk of the year is the New Great 
Lakes Sport Trainer. "What a wonderful ship it is — and the 
price is only *2985." 

For here is a practical, proven training and sport plane — 
of even greater stability — that is as beautiful to behold as 
it is to fly. Enlarged tail surfaces, improved wing spread, 
and symmetrical cowling for greater visibility. 

Built as every Great Lakes ship must be built — with the 
fervor of genuine craftsmanship. Inspected to military 
standards. Engineered according to the highest aero- 
nautical principles. 

Of course you want to know about the Great Lakes Sport 
Trainer, just as eagerly as we want to tell you. Write today and 
let us give you the over-all story of this master training ship. 


GREAT LAKES 

CORPORATION 


AIRCRAFT 

CLEVELAND 




r 

// . 

GREAT LAKES SPORT TRAINER 
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No sir. . . oils are 
not "all alike” 


... if you think 
they are. just read 
these quick facts! 


Gulfpride is refined with aluminum 
chloride, costing $100 per ton. Con- 
trast this with the $10-per-ton acid 

Gulfpride 120 shows a carbon resi- 
due (Conradson test) of 2/10ths of 
1% . . . that’s 84% less carbon than the 
next best oil that has ever been offered 
for aeroplane use. 

Gulfpride 120 increases R. P. M’s. 
You can prove this by any fair test you 
want to make. The difference is big 
enough for any experienced pilot to see. 

Once you try it, we feel sure you’ll 
ask for Gulfpride 120 every time you 
tell a ground crew to "oil her up”. 

RECORDS? You’ll find them 
listed in the Gulfpride Aviation Atlas. 
New edition ready soon. Free to 
licensed pilots and to students of rec- 
ognized flying schools. Price to others 
50^f. If you want a copy just write to 
Gulf Refining Co., Lubricating Dept., 
General Sales Offices, Pittsburgh, 
Pa., U. S. A. 




• GULF REFINING COMPANY. 
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I T IS written indelibly into Aviation precepts 
that only the best of engineering talent may 
design engines and engine parts, and likewise, 
that only those shops whose experience, equip- 
ment and code have given them a standard of 
exacting accuracy to produce these parts. 

The shops of Govro-Nelson were among the 
first in America to signify complete under- 
standing of these demands by the installation 


THE 


4 / 


of production machines that work with almost 
human care, testing equipment that checks and 
re-checks with an accuracy of .0001" and a 
personnel that is both wise in experience and 
young in vision. (j[The experimental and pro- 
duction facilities of Govro-Nelson are used 
increasingly by aircraft engine manufacturers 
who are honestly striving for correctness 
of design and dependability while in flight. 


Govro-nelson 

COMPANY 

ANTOINETTE DETROIT 


19 3 1 

CRAFTSMEN TO 


THE 


AVIATION 


INDUSTRY 
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CIRCLING THE GLOBE 



WITH 5KF IN 8 DAYS 


AROUND the world in eight days.. .one-tenth 
IjL the time Jules Verne visioned! This lop- 
ping off of time through the modern miracle 
of aviation is a far cry from the trip Magellan, 


Fifty-nine SSCSiF Bearings are used in Pratt 
& Whitney Wasp commercial engines of the 
type on the "Winnie Mae.” The same smooth 
operation, ruggedness and stamina, the feeling 



e Over Price in the air. 


5KF 

Ball and Boiler Bearings 
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ROUND THE WORLD IN it'A DAYS 

WITH A YEAR-OLD 

* WASP ENGINE * 



To Wiley Post and Harold Catty who flew their 
Lockheed plane around the world in 8 days, 15 
hours and 50 minutes, the builders of their Wasp 
engine extend heartiest congratulations. The en- 
gine used was a standard supercharged Wasp, a 
year old, which had had approximately 300 hours 
of use in Mr. F. C. Hall’s private Lockheed. This 
same engine, flown at full throttle for 9 hours, 
wontheLos Angeles-Chicago non-stop derby of the 
1930 National Air Races at an average speed of 192 


m.p.h. Prior to the world flight the engine was 
overhauled by the Aero Corporation of California. 

Checked after its grueling flight of 15,474 miles, 
the Wasp was pronounced by Post to be ready, 
t, for another trip around 
: demonstration of the kind 
of Pratt & Whitney stamina which accounts for 
the use of Wasp & Hornet engines by the Army, 
the Navy and on most of the important, regu- 
larly scheduled air transport lines of this country. 


Wasp £ Hornet 


<uies-^ 
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SO LONG AND BAD LANDING, MR. WATER'IHIN, 

YOU HAD NO BUSINESS COMING Up! 



No business IN A plane is right ! For 
Mr. Water-thin is the quart or more of 
thin, waste oil that ordinary refining 
leaves in every gallon of motor oil. Stuff 
that can’t lubricate — stuff that vapor- 
izes quickly under motor heat — sky- 
rockets oil costs. 

But Quaker State Aero Oil contains 
none of this "water-thin.” Quaker State 
removes it with the most modern re- 
fining in the industry. And Quaker 
State replaces it with rich, full-bodied 


lubricant. So you get four full quarts of 
lubricant to the gallon of Quaker State— 
not three quarts and one of waste. You 
really get an extra quart of lubricant. 
You get an oil so good that it has be- 
come the world's largest selling pure 
Pennsylvania Oil! 

There’s another reason why Quaker 
State is good for far more hours in the 
air — why it lubricates not only longer, 
but better. Every drop of Quaker State 
is made from 100% pure Pennsylvania 


Grade Crude Oil. It is so free from im- 
purities that it does not require acid 
treatment in refining. That’s important! 
For acids tend to destroy some of an 
oil’s oiliness. 

Give Quaker State a test in your 
planes. You’ll find that it saves money 
all along the line. Saves money in oil. 
Saves money in maintenance. You’ll find 
that the extra quart of lubrication 
makes it by long odds the greatest 
oil that ever went into a plane ! 


QUAKER STATE 


MOTOR OIL 



THERE’S AN 

EXTRA QUART 


OF LUBRICATION 
IN EVERY GALLON 
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OPEN COCKPIT 

AND 

CABIN -TRAINED 

— in the Same Plane 


Under Department of Commerce reg- 
ulations, commercial schools are re- 
quired to give students solo training 
in both open cockpit and cabin planes. 
To the fortunate school operator 
whose field is equipped with The 
FLEET, this provision no longer ne- 
cessitates an investment in two types 
of planes. For now The FLEET is 
convertible. Its roomy open cockpit 
can be quickly changed to an equally 
roomy cabin by means of the new 
FLEET cabin enclosure, illustrated 


along the top center, the walls of The 
FLEET cabin enclosure fold down on 
either side of the fuselage, from which 
position they can be quickly detached. 
Of solid, sturdy construction, light in 
weight, with vibrationless and anti- 
rattle features, The FLEET converti- 
ble cabin enclosure gives you two 
planes in one • The student will do 
well to enroll for training in a FLEET 
equipped school, thus learning to fly 
the plane he eventually will buy . . 
The majority of independent schools 


LIST OF SCHOOLS 



at the right . . . Opening lengthwise are equipped with FLEETS. THE FLEET 

FLEET AIRCRAFT INC. • Buffalo, New York 
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EARMAN 


Mail operators, especially, have favored Stearman ... for many reasons ... the ship 
itself, an outstanding piece of aircraft engineering . . . the Stearman organization with 

by United. American Airways, flying 20% of the air-mail mileage in the United States, 
for instance, are receiving delivery of twelve Stearman Senior Speedmails, illustrated. 
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Fafnir Simplifies 

Aviation’s bearing problems 

I N a completely anti-friction bearing-equipped control system, there 
is an almost innumerable variety of ball bearing applications. 
Ordinarily this would mean many bearing types, many designs, most 
of them departing widely from standard. But not so with Fafnirs. 

Fafnir’s close cooperation with aircraft builders has resulted in the 

development of a few basic bearing types that meet all needs. One 
such type is the Fafnir Double Seal Ball Bearing which is used ex- 
tensively for Control Pulleys. But it is also adaptable to bell cranks, 
control surface hinges, and the like. This versatility of application 
provides economy through standardization, and an always available 
standard stock. 

Other designs which Fafnir engineers have developed in conjunction 
with aircraft engineers and designers, include ball bearing cartridge, 
torque tube bearings, and an inch dimension series, all described in the 
Fafnir Aircraft Data Sheets. Write for copies. 

THE FAFNIR BEARING COMPANY, NEW BRITAIN, CONNECTICUT 

Atlanta Chicago Cincinnati Cleveland Dallas Detroit Los Angeles Milwaukee Newark 
New York Philadelphia 

FAFNIR 

BALL BEARINGS 
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Corsairs 



that wear the 
GLOBE and ANCHOR 
of the U. S. Marines 



These distinctly Vought characteristics 
have carried Corsairs through years of 
strenuous service with the Marine Corps. 
They have made the Corsair a standard 
observation plane with the Navy. And 
they make it an ideal ship for fast execu- 
tive transport and private flying. Chance 
Vought Corporation. Division of United 
Aircraft & Transport Corporation, East 
Hartford, Connecticut. Export represen- 
tative: United Aircraft Exports, Inc., 230 
Park Avenue, New York, N. Y. 


Corsairs in service with the Marine Corps 
are usually in active service. It may be 
in Haiti, whose ragged, mountainous in- 
terior affords few landing fields that are 
even possible. It may be over the inac- 
cessible jungles of Central America. It 
may be in China in sections where plane 
failure would write “Finis” to an aerial 
mission. 


Corsairs ask no odds of the men who 
make their assignments, or the men who 
do the flying. The stamina to stand rough 
landings and the performance to get into 
and out of small fields are traditional with 
this plane. So, too, are its speed — its 
climb and its excellent handling qualities. 


CHANCE VOUGHT 
CORPORATION 




Th e small plane too 
can now have its 
Western Electric Radio 



2,700,000 miles each month in transport operation 


These newest members of the Western Electric radio telephone family — 
receiver and transmitter — are ideal for the short line and private plane. 
Compact, tipping the scales at only 17 and 18 pounds respectively, the 9D 
receiver and 1IA transmitter are readily installed in any plane. With them 
you hear Department of Commerce weather broadcasts and beacon signals — you 
talk with radio equipped airports — you fly with transport efficiency! Write for 
details to Western Electric Company, Dept. 259 A, 195 Broadway, New York. 

Western Electric 

Aviation Communication Systems 



Western Electric radio has proved 
its reliability through millions of 
miles of flying in every kind of 
weather. It is standard on the fol~ 

AMERICAN AIRWAYS 
Colonial Division 
Universal Division 
Southern Division 
Embry. Riddle Division 
UNITED AIRLINES, INC 



Varney Air Lines 
National Air Transport 
TRANSCONTINENTAL & WEST- 
ERN AIR 

WESTERN AIR EXPRESS 
NATIONAL PARKS AIRWAYS 
NORTHWEST AIRWAYS 
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. . . all the same to SOCONY 

D AYS when the ceiling seems "sky-high,” and dirty flying weather are 
all the same to Socony. That’s because Socony Aviation Gasoline 
and Socony De-Waxed Motor Oil are proved and perfected, not alone in 
laboratories, but under actual flying conditions. 

We operate our own flying laboratory — the Socony Test Plane — to 
test continually for your benefit all kinds of gasolines and motor oils for 
airplanes. As a result of these tests, we have produced Socony Aviation 
Gasoline and Socony Dc-Waxed Motor Oil — products air-tailored under 
the actual flying conditions pilots encounter. Next time, try this com- 

SOCONY 

AVIATION GASOLINE • DE-WAXED MOTOR OIL 


STANDARD OIL COMPANY OF NEW YORK 
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Added PROFITS 



lor 

Airports 


W ITH the right ship there is sure profit in 
short hops. This is being proved daily at 
airports where Fokker Super-Universal planes are 
used for feeder lines, sightseeing trips, charter and 

The Super-Universal is speedy, costs little to 
operate and thrives on hard use. It has six passen- 
ger seats and baggage or lavatory room. Powered 
by a Pratt & Whitney 420 h.p. "Wasp” engine. 


We have a few Super-Universals and other 
Fokkers that have been used as demonstrators. 
These planes are: 

SUPER-UNIVERSAL F-10A TRIMOTOR 

STANDARD UNIVERSAL F-14A MAIL PLANE 

Each one is in fine mechanical condition and looks 
like new. They are fully guaranteed by us. The prices 
have been marked extremely low and, while these 
planes are available, they are genuine bargains. 


• FOKKER • 

DIVISION OK GENERAL AVIATION CORPORATION 


FOKKER AIRCRAFT CORPORATION OF AMERICA, GENERAL MOTORS BUILDING, NEW YORK 
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FLY 


WHEN AND WHERE YOU WILL- 



★ AROUND THE WORLD 

★ WESTWARD TO JAPAN 

★ EASTWARD ACROSS THE ATLANTIC 

★ SOUTHWARD TO LATIN AMERICA 

★ FOR ENDURANCE, ALTITUDE OH 
SPEED RECORDS 

★ IN AIRPLANES OF LEADING 
TRANSPORT LINES 

★ IN YOUR OWN AIRPLANE— ANYWHERE. 

Everywhere you will find STANAVO service and STANAVO Aviation 
Products — Gasoline, Engine Oil and Greases — to help you on your way. 

STANAVO SPECIFICATION BOARD, Inc. 

Organized and maintained by 

Standard Oil Co. of California, 225 Bush St., San Francisco 
Standard Oil Co. (Indiana), 910 So. Michigan Ave., Chicago 
Standard Oil Co. of N. J., 26 Broadway, New York City 
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Reproduced above is an aerial view of the modern plant of the Sikorsky Aviation Corporation , at Bridgeport, Connecticut 


SIKORSKY 


In 1910 Igor Sikorsky had the ex- 
treme satisfaction of test-flying his 
first plane, the S-t. During the 21 
years which followed that successful 
initiation Sikorsky designs have 
shown a fine combination of genius 
with advanced aeronautical engi- 
neering. The application of this com- 
bination to the most modern of 
manufacturing methods has resulted 
in the use of the name “Sikorsky” 
as a synonym for the highest type 
of amphibion airplane. 

Some 200,006 sq. ft. of floor space 
are included in the Sikorsky plant, 
which is as modern in construction, 
arrangement and equipment as the 
Amphibions it produces. Included in 
this great establishment is a com- 


MANUFACTURERS OF AMPHIBION 
AIRPLANES FOR MILITARY, 
NAVAL, TRANSPORT, COMMERCIAL 
AND PRIVATE USE 



plete Experimental Laboratory for 
research into and the proving of 
various elements of aircraft design 
and manufacture. An essential fea- 
ture of this aeronautical laboratory 
is the Vertical Wind Tunnel — the 
first of its type in the United States. 

Sikorsky Amphibions — every one a 
worthy bearer of the famous 
“Winged-S” — are available in four 
models: the S-39, carrying five per- 
sons; the 10-place S-38; the S-41, 
which accommodates 16, and the 
S-40 for 40 passengers. For detailed 
information on any or all of these 
models, address Sikorsky Aviation 
Corporation, Bridgeport, Connecti- 
cut. Division of United Aircraft & 
Transport Corporation. 


SIKOKSKY AMPHIBION 
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What it means 
to be able to say - — 

"Pm a BOEING 

graduate! 

pOEING-TRAINED men are ready to talk business 
® with the aviation industry immediately upon gradu- 
ation. They are out of the "novice" class — Boeing’s 
strong background of sound practical training makes 
them eligible at once for responsibe duties, and com- 
mands the respect of employers. 

Many veteran pilots, too, gain higher efficiency and 
prestige by adding advanced study at this school to 
their groundwork of flying experience — subjects such as 
advanced meterology, navigation and aerodynamics 
and air-transport operating practices. 

Boeing training is valued because it is thorough. Courses 
are complete . . . designed for commercial utility by 
leaders of the Boeing industries . . . based on facts flown 
out of 25,000,000 air mail and transport miles by 
Boeing planes. 

All instruction is individual and painstaking. Master Pilot 
graduates have flown 204 hours in five types of planes — 
in addition to 924 hours of study in the nation's best- 
equipped aeronautical ground school. Seasoned air mail 
and Army pilots teach and supervise in actual flight. 1 5 
technical specialists, in laboratory and classroom. 

There is opportunity for every career-pilot at this "uni- 
versity of the air." To investigate it, simply send the 
coupon below, today! 

BOEING 

SCHOOL OF AERONAUTICS 

Subsidiary of United Aircraft & Transport Corp. 


BOEING SCHOOL OF AERONAUTICS 

Room 8-C, Airport, Oakland, California 



City State. 



It’s PERFORMANCE 

That Counts 


S ATISFACTORY PERFORMANCE in actual service 
breeds confidence in the quality of any product — 
and in the integrity of its maker! 

Performance of Ohio Seamless Steel Tubing has established 
the Ohio Seamless Tube Company in its present potent 
position as producer of the greatest variety of seamless 
steel tubing in America. 

In the same way that we supply the automotive industry, we 
now furnish leading airplane manufacturers with the special 
alloy steel tubing their particular requirements demand. 
To enable us better to serve aviation, we doubled our plant 
capacity for making airplane tubing, and installed the most 
modern machinery and heat treating equipment obtainable. 
Skilled Shelby master craftsmen fabricate seamless steel 
tubing into any size or shape from plain carbon, Toncan, 
Nitralloy or special alloy steels. Tubing that combines light 
weight, strength and durability, that meets the exacting 

The services of our engineers and metallurgists — seam- 
less steel tubing specialists — are at your disposal. 



SOUTHWESTERN OFFICE. 3646-48 Woihlngton Boulevard. SI. loois. Mo. 



Why did this squadron win? 

Skillful piloting . . . superior planes ... all 
of them Boeing Pursuits, Wasp-powered. 
This combination won for the 95th Pursuit 
Squadron of Rockwell Field the honor of 
serving as the Exhibition Pursuit Squadron 
during the recent praiseworthy maneuvers 
of the Army Air Corps. 

BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 

Subsidiary of United Aircraft and Transport Corp. 



52 


AVIATION 

August, 1931 



Cause or Effect? 


• ••Aircraft registration records show only ONE 
make with number of active licenses totaling 
into four figures ... and that one make is 
Waco. • The evidence is conclusive, also, that 
there is one make of aircraft supported by 
adequate nation-wide service facilities... 
and that one make again is Waco. • Whether 
this Service organization is a cause or an 
effect of Waco Popularity is a moot question. 
Whatever the answer, the significant fact 
is that Waco Service is always within a short 
hop of any Waco . . . anywhere ... at any time. 
Which IS important) Don't overlook it in 
making your selection. For it makes your 
Waco a means of care-free travel . . . makes 
its ownership a matter of enduring satisfaction. 


The complate WACO llr 


as from $4450 to $8525, 


THE WACO AIRCRAFT COMPANY, TROY, OHIO 




Even Fine Performance 

lleeomvs Hvttvr With 

Champion Si-auk Plugs 


Every pilot derives genuine enjoyment and satis- 
faction from an engine that is tuned to give an in- 
stantaneous surge of power, flashing acceleration 
and flowing smoothness at high or low r.p.m’s. 

Champion Aero spark plugs incorporate all the 
time proven advantages of all Champions which 
so definitely improve engine performance, 
and in addition are specifically designed for 
aircraft engines. 

The unique dual insulators are so designed that 
they cannot be broken in such a way as to inter- 
fere with engine operation. Moreover being 
of exclusive Champion Sillimanite — not porce- 
lain — Champion aero types offer the maxi- 
mum heat range which is so necessary for 
safety and dependability. 

Install Champions in your ship, and you will 
understand why Champions continue year after 
year to excel and outsell the world over. 


Champion Aero A Exclusive 


7-8. Molded Copper i 


Champion 
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SERVICE 
STEEL CO. 



Now ! 

The Famous 

SWITLIK 

SAFETY CHUTES 



on an 

EASY PAYMENT 

PLAN 

For your safety and the safety of Aviation, we 
now offer Switlik Safety Chutes on an EASY 
PAYMENT PLAN . . . Every pilot should 
own a parachute, and this convenient plan 
makes it easy for you to be a safe flyer and 
own a Switlik Safety Chute. 

Just a small down payment and your chute is 
delivered. . .The balance you can pay in ten 
monthly payments ... No Red Tape ... or 
long delay . . . Write or wire at once . . . 

Switlik Safety Chutes are used by the Navy, 

Dept, of Commerce and many airlines 

SWITLIK PARACHUTE 
& EQUIPMENT CO. 

TRENTON, N. J. 
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PAGE FENCE 

in Metals 



liisiSEKb- 


tains complete information and allows various*, 
styles. No obligation. Address Page Fem e Associ- 
ation, 520 N. Michigan Arc.. Dept. E73, Chicago, 

c/imedcai fistt ,< SSjs Mtuse fence 



uLw \ nalhuL-ttiioe jenlice 

tAauufh, 76 seatice. plana 


FEgaCE 


CHAIN IKK OK OBIHHHIWt WROUGHT ’I 


Just published! 


a handbook 

commercial 
air system 
operation 



Here is a book of w 




Air Transport 
Operation 


The primary object is a survey of the development of air 

iSSSpssi 

Examine this book for 10 days FREE 
Send this coupon 

M i ' , 


FREE EXAMINATION COUPON 
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CORRECT, 

CAPTAIN COURTNEY!’ 

and the design of the PILGRIM 100- A 
Transport Airplane is based on dollars 
and cents TRANSPORTATION factors. 

FOR EXAMPLE: 

In addition to pilot, Inal lo, 350 miles, 
and complete ni 9 ht-flyin S and t»o-»ay 




OPERATING PROFIT 

AMERICAN AIRPLANE & 
ENfilNE“C0RP0RTTT0r 


FARMINGDALE, L. I,, N. y. 



that Bottle of 

FLUX?” 
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S. S. WHITE Tachometer Drive Shafts 
are universally used in aircraft 

The S.S. WHITE Dental Mfg.Ca j n j , t f* c,urin * "p*"- 

INDUSTRIAL DIVISION - 

152-4 West 42nd St., NEW YORK, N, Y. ^ngih'd^ir.-.r' " P 7 


agonal and^mM^and" M 
ferrules are nickel plated. 




tJsctfi 

TACHOMETER’ 
DRIVE SHAFT 
ASSEMBLY 
NSOK38 



DEPENDABILITY 

you want... 

... to keep your Production Lines on the 
move, Bames-made Springs have been 
huilding a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements . . . one or a million? 

The Wallace Barnes Co. 

BRISTOL, CONN., U. S. A. 



We can furnish you with 

Liberty Engines 

built and tested in accordance with the latest 
Air Corps Specifications. We have just com- 
pleted a contract of over 1500 Liberty Engines 
for the Air Corps including all the latest 
modifications. 

We can furnish spare parts including com- 
plete line of latest stub tooth timing gears. 
We are in a position to quote on production 
of any parts and complete engines includ- 



i Eng’r. Co. 
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The Fuel Pump 


way around the 
world in 8 days 
15 hours and 41 

Also used on 
New York to Budapest Flight. 

The trend toward high speed equipment 
compels the use of more positive methods of 
supplying fuel to the engine. The ADCO 

its dramatic ’Round the World Bight. The 
ADCO Fuel Pump is recommended by lead' 






AIRCRAFT DEVICES CORP. 



field of AUTOMOTIVE 
ENGINES makes us a 


AIRPLANE 

SPRINGS 


BARNES-GIBSON-RAYMOND-ING 



A COMPLETE LINE 



Morris & Elmwood Aves. Union, Union Co., N. J. 



Where there is no landing 
there must be no failure 

For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 


WM. D. GIBSON CO. 

1800 Oybourn Avenue * • - CHICAGO, ILL. 

Send for our Catalogue 


HEATH ANNOUNCES 

AN IMIMIOVED 

AIRPLANE ■ 

MODEL --LN” 

PARASOL 


pRISE type balanced ailerons 
— enlarged tail surfaces, all of 



HEATH STILL LEADS 

— — 


■I HATH AIRCRAFT 
CORPORATION 

Dept. A-8, Niles, Michigan 



Some One 
Wants 
To Buy 


the e . 

you are not using. This may be 
occupying valuable space, col- 
lecting dust, rust and hard 
knocks in your shops and yards. 


Sell it 


Let it kelp you also 
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Announcement of Qreat Importance 
to American Aviation 

—A New Home for 

ER August 1, 1931, the Monocoupe 
will be manufactured at Lambert Field, 
Robertson (St. Louis), Missouri. 

New facilities, new organization strength 
now embraces the old Monocoupe group 
and adds the necessary forces to entrench 
America's first plane for the private owner 
in its position, — undisputed leadership. 

The Monocoupe dealer franchise will now 
be of greater value than ever before. Get 
the details of this dealer proposition for 
your own community. 

Attention Monocoupe Owners ! 

We have purchased the Lambert Aircraft Engine 
Company and will operate this company as the 
Lambert Engine & Machine Company, Moline, 
Illinois. All Lambert engine service will be 
handled in Moline. All service on airplanes will 
be handled at Robertson, Missouri. 


Monocoupe Corporation 

Successors to 

Mono Aircraft Corporation 
Lambert Aircraft Engine Corporation 

LAMBERT FIELD 

ROBERTSON, MISSOURI 


Some One 
Wants 
To 
Buy 

the equipment or machin- 
ery that you are not using. 
This may be occupying 
valuable space, collecting 
dust, rust and hard knocks 
in your shops and yards. 

Sell it 

before depreciation 
scraps it. 

The Searchlight Section 
is helping others — 

Let it help you also 
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Aircraft Service Directory 
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AIRPLANE SPRUCE GLIDERS 


STREAMLINES CO 

SPECIAL GAS AND OIL T 

WHEEL PANTS and 
ENGINE RINGS (s Min. Is Install; 
GENERAL SHEET METAL * « 



The 

following 

pages 

will interest you. The “Where 
To Fly” page has interesting an- 
nouncements of fields and instruc- 
tion. The “Searchlight” pages 
summarize current business oppor- 
tunities in the field of aviation. 
It’s a good habit to check them, 


Covers 
Fuel Gage 
Propeller 
Lift Wings 
Spruce 
Cowlings 
Gas and Oil 
Tanks 


cardingly offered for your consider 
tion through the card advertise 
ments on this page. The extent t, 


Airplane Covers 


E RKDI'CTtOV 


^MON*V.»AC* ir NOT ^ATISEIED 
SIVEEBROCK AVIATION CO. 


TRIUMPH 

— _ MAG !?? 110 

E COMPANY 


y MOD ELS M 


STAINLESS STEEL 
TIPPED PROPELLERS 


PARASOL BUILDERS 
AND OWNERS 



LIGHTPLANE SUPPLY 


Professional Services 

Tf7=r,‘:“” 

XI you "red on this page, 
write at once to the 
Professional Directory 
Division, Tenth Ave. at 36th St.. 
New York City. You will be 

able individuals or firms offer- 

W. F. ROTHERMUND 
GENERAL PATENT PRACTICE 

PATENTS — TRADE MARKS 

LANCASTER.^ ALIAVINE^ A JtOMMEl. 

Patent Your Ideas 

Invention?^* 1 JaT°S- 
FACTORY TERMS. 

Free HftWSS,. 


E. W. ROBERTS, M.E. 

DESIGNS "and CONSULTATIONS 
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WHERE TO 

FLY j 

MjjfB 

EAGLE AIRWAYS 




TRI-STATE college 

C O'* 


Degree in 2 Yean 


NEW LOWPRICES 
On FLYINGCourses 

Private Pilot’s Now S 304 

Limited Commercial ....Now 748 

Transport Pilot 1 . Now 3750 

Mechanics Now 100 

MI C.lleii A... A„.l., 


The fact that schools 
advertising in the 
WHERE TO FLY 
section of AVIA- 

GOVERNMENT APPROVED 

YELLOW CAB AIRWAYS, Inc. 

DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 

NEW YORK UNIVERSITY 


TION have done so 
over a period of years 
is one of the best testi- 
monials to the effi- 

800 hr* *8180 

TAYLOKVII.UO AIRWAYS, INC. 

LEARN TO FLY FOR 

$ 10 ° 

Knickerbocker Aviation, Inc. 
N. ILCMj * l ^’^J’ de ^“ h 3 ln 6 'g 8 j' *■ 


ciency of this type of 
advertising. 

For advertising rates 

Finest Aviation 
School YMCAs 

MASTERS TEACH YOU 

The world's oldest and greatest flying 
concern quickly and casily gives you 
command of the sky at Curuss- Wright 
Schools. Experts leach^ construction, 

and we'll give you abetter of mtroduc- 

IT'S EASY TO FLY WITH 

CURTISS -WRIGHT 
FLYING SERVICE 


and other information, 
address — 

SEARCHLIGHT 
DEPARTMENT 
Tenth Ave. at 36 th St. 
New York 

usn rmiDAM in. mff ,p M ^v,« N 




BEDFORD 

YMCA .w rsg 

aviation 

SCHOOL "E“ 

PMv fl|RpLANE E MECHANIC 


GO'S 




Ci0r stn,e 

Wm. PENN Vc'H^St’ 
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OUR NEW MODEL “D” 

SLV 
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AIRCRAFT CO. 
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For Sale 

to CURTISS FALCOli AIRPLANES I I DOUULAS N-A AIRPLANES 

Complete with Night Flying Equipment and Radio 

Suitable for Carrying-Mail and Express 

DOUGLAS Al- 4 CURTISS FALCONS 

*3000.00 *2 500.00 e«c* 





Special! 

AIRPLANE PROPELLERS 
This Month Only 

If 

KS 
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Wasp — Hornet — Wasp 
Junior Engines 


Type Motor time Price 

Wasp, Series B No. 740 New $3960 

Wasp, Series B No. 831 150 hours 3420 

Wasp, Series C No. 1844 350 hours 4068 

Wasp Junior No. X-22 1500 hours 1920 

Wright Cyclone R 1570 A.B. No. 9619 50 hours 1000 
Axelson B-7, 150 hp., No. 305 26 hours 500 


The United Airports of Connecticut, Inc. 


ox. 5 WACO 10 


LB_ Side by Side C.bin Ship | j a . 




I R I 1 \ND AMPHIBIAN : : MONOCOI'pL {J500.00 
WHIRLWIND 300 ! i ' 

SU'JS-JST “ “ " j 1 



For sale by manufacturer: 

5 -place. Twin Engined Cabin Monoplane 

The Ideal Ship for Executives whose time and lives are 
valuable, Powered with 2 Wright J-6 300 HP. Engines, 
High Speed 152 MPH., Initial Climb 1500 FPM., 
Ceiling with One Engine 9000 feet. License NC-493M. 

Complete Specifications and Price on Request 


The W. F. Stewart Company Flint, Michigan 
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Search light 
Classified Advertising 
AGENTS WANTED 
POSITIONS VACANT 
POSITIONS WANTED 
BUSINESS OPPORTUNITIES 
SALESMEN WANTED. 

MISCELLANEOUS 
TRADE . . . . 

USED AND SURPLUS EQUIPMENT 
WANTED TO PURCHASE 
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;; A. C. E. uses 

SCINTILLA 

AIRCRAFT MAGNETOS 

5s The A. C. E. Corporation says: 

tl I "Scintilla Magnetos helped 

2 1 A. C.E. engines establish an 

enviable reputation for per- 
formance during the 'All-Amer- 
ican Flying Derby of 1930."' 


Most other leading aircraft en- 
gine builders feel the same 
confidence in Scintilla Aircraft 
Magnetos. 


SCINTILLA MAGNETO CO., Inc. 



DEPENDABILITY 
SIMPLICITY 
ACCESSI BILITY 
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Dependability 



A CHALLENGE 
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Radiomarine Corporation 
of America 


66 Broad Street . New York Cily 

’’aaa'iffi- oasta. -sstsrcs 
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VICTORY 

in the Battle Against 
CORROSION 







A PIONEER COMPASS 

FOR EVERY PLANE 



\ ' 

— w' 


PIONEER INSTRUMENT COMPANY 
754 Lexington Ave., Brooklyn, N. Y. 

Kindly send me a copy of your new catalogue on 
Pioneer Aircraft Compasses. 

Name 

Street and Number 

City or Town State 


A WIDE RANGE OF PRICES 

For the smallest power glider, for the largest liner 
that flies the airways, for all the planes in between, 
there is a type of Pioneer Compass. 

For flight over the water or unfamiliar country; in 
fog, clouds, or darkness, your compass is your most 
vital instrument. Make sure that it is adapted to the 
magnetic and mechanical characteristics of your ship; 
that it is accurate, rugged, and reliable. 

Your dealer can supply you with a Pioneer Compass 
that suits your plane and your purposes at prices rang- 
ing from $40 to $750. 

— P|— 

A new catalogue of the Pioneer line of compasses is now 
available. This catalogue illustrates and describes each 
compass, the ways in which it. may be mounted, and 
indicates the types of planes for which it is suitable. 
Write to the Pioneer Instrument Company for your 
copy today. 

• 

In order to get the utmost out of your compass you 
should install a new and simplified Pioneer Drift Meter 
(type 625) to use in conjunction with it. 
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